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Proceedings of the Seventeenth Annual Convention 

OF THE 

Association of Railway Superintendents 
of Bridges and Buildings 

HELD IN MILWAUKEE, WIS., OCTOBER 15, 16 AND 17, 1907 



MORNING SESSION. 

Tuesday, October 15, 1907. 

The seventeenth annual convention was called to order 
at 10.30 o'clcck a. m., by President J. H. Markley in the 
assembly room of the Republican House, at Milwaukee, 
Wis., Tuesday, October 15, 1907. 

President. — Ladies and Gentlemen: With but three or 
four exceptions, this Association has opened its sessions 
with prayer and heretofore this service has always been 
rendered by Mr. Joseph H. Cummin; now that he has re- 
tired, I am glad to say, we still possess members who can 
serve us in this as well as in other capacities, and I will 
therefore call on Mr. J. N. Penwell to offer prayer this 
morning. 

Prayer was then offered by Mr. Penwell. 

President. — The next on the program is the address of 
welcome. When I received the program from the commit- 
tee naming the one who was to make the address, I felt 
that I was somewhat acquainted with the gentleman, having 
read more or less about him in the magazines ; I was satis- 
fied that the committee had selected the right one in the 
** bright spot." I have the pleasure to introduce to you 
this morning one who has done more than any one else 
towards advertising this bright spot ; one who has attracted 
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the attention of the entire country and one who has shown 
what a young man can do by pluck, perseverance and pro- 
gressiveness, supplemented by hard work and untiring en- 
ergy; one who is every inch a man, although called the 
**Boy Mayor of Milwaukee." It gives me great pleasure 
to introduce the Hon. Sherbern M. Becker, who will now 
welcome you to this city. 

Mr. Becker. — Mr. President, Members of the Association 
of Railway Superintendents of Bridges and Buildings and 
Ladies: It gives me great pleasure as chief executive of 
this city to welcome you to Milwaukee ; speaking in behalf 
of our citizens I will say that each and every one of them 
welcome visitors here at all times. I am here also as a 
private citizen to give myself the pleasure of meeting a 
company of representative men — men engaged in a busi- 
ness which holds such a prominent and vital place in the 
commercial life of our nation. I hope that you will call 
upon our business men ; you will find that they are courteous 
and ever ready to do what they can to make their guests' 
visit to Milwaukee as interesting and as enjoyable as 
possible. 

I cannot talk to you today about your business, obviously 
because I know so little about it, but I can talk about Mil- 
waukee and am eyer ready to speak its praises and to tell 
of its achievements, its hopes and its future. Milwaukee 
is known throughout the United States as a great conven- 
tion center and it has gained this reputation not only be- 
cause of her situation upon beautiful Lake Michigan and 
her facilities for entertaining visitors, but because of the 
hospitality shown to strangers within her gates. We have 
beautiful drives,- beautiful parks to visit and many public 
buildings that are well worth seeing. The city's gates are 
unlocked. There used to be a custom in Milwaukee of 
presenting a key to the different conventions that came 
here, but, my friends, since I have been mayor of Mil- 
waukee a key is no longer necessary ; the city is wide open 
at all times to guests who come here to attend gatherings. 
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I hope you will avail yourselves of the opportunity of go- 
ing about Milwaukee, of visiting our public parks, that 
you will call on our business men and feel perfectly at 
home, just as much so as if you were citizens of Mil- 
wauiee, so that when you go back to your own beautiful 
cities you will have a good word to say about Wisconsin's 
metropolis. 

Milwaukee has a population within its limits according 
to the latest census of over 352,000 souls. It is generally 
and erroneously supposed that Milwaukee's chief industry 
is the manufacture of lager beer. I have no desire to be- 
little this great industry, but I do wish to correct a wrong 
impression, not because I believe that the manufacture of 
beer has not contributed largely to our credit, but because 
it is a fact that we have a yearly production of $97,500,000 
in iron, steel and machinery industry, employing over 
10,000 men, while the output of the breweries aggregates 
about $26,000,000 and employs but 4,400 men. In other 
words iron, steel and machinery lead in our output and 
beer comes second. Figures gathered by our statisticians 
and published on the first day of January of this year show 
that the 3,468 manufacturing establishments in the city of 
Milwaukee pay out in wages over $56,000,000 a year; the 
amount of capital invested is over* $209,000,000 and the 
output of this great force of wealth, muscle and brain 
makes the magnificent aggregate of over $315,000,000. 

My friends, I hope that you will not hesitate to call upon 
me at the city hall ; to any who are interested in municipal 
subjects, I shall be glad to give information regarding the 
transaction of business of the municipality. 

I am here today to greet you and welcome you to our 
city. I want you all to have a good time. Mr. Watrous, 
who is going to give a lecture here tonight, showing some 
views of our city, asked me if it would be possible to take 
the members of this Convention out on the fire-boat. I told 
him it would be, and I should be very happy to take a dele- 
gation of fifty, or possibly seventy-five, on the fire-boat 
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and to take you through some of our rivers, to show yoix 
the new Bascule bridges and railroad bridges in which I 
am sure you are interested. To the ladies who do not care 
to spend all their time in the business sessions, I wish to 
say that Milwaukee has a great many fine theatres and we 
have a number of fine attractions here this week. If it is. 
possible for me to be of any further service to the Conven- 
tion, I hope you will make your wants known. I sincerely 
trust that you will enjoy yourselves and that your visit to 
]\Iilwaukee will be so satisfactory that I shall have the 
honor of entertaining you again. May the success of your 
Association continue. I thank you one and all for your 
kind attention. (Applause.} 

President. — Mr. Becker, when I thank you in behalf of 
the members of this Association for your address giving 
to us such a hearty welcome to this ** bright spot,'' it means 
just as much as though I had talked for one hour. Again 
I thank you for the honor of your presence and wish for 
you and your city a prosperous future. 

According to our program, Mr. W. A. Gardner, the first 
vice-president of the Chicago & Northwestern Railway 
Company, was to make the opening address ; in his stead it 
gives me pleasure to introduce to you this morning one 
who has started at the bottom of the ladder; who has come 
up through the engineering and bridge and building de- 
partments, and who is able to speak from a practical stand- 
point, Mr. R. H. Aishton, the general manager of the 
Chicago & Northwestern Railway Company. 

Mr. Aishton. — ]\rr. President, Ladies and Gentlemen : It 
is a matter of great regret to me that Mr. Gardner could 
not be here as per program. I think you can imagine my 
feelings on that score. On the other hand, I am very glad 
to be honored with the opportunity of speaking to you this 
morning. A few months ago one of your members came to 
me and suggested that if I w^ould come up to Milwaukee 
on the occasion of the Seventeenth Annual Convention and 
meet some of the boys and shake their hands that it would 
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be a nice thing. Of course knowing Milwaukee's reputa- 
tion for hospitality no Chicago man could possibly **tum 
down" a proposition of that kind and I accepted; the next 
thing that happened the same gentleman informed me that 
I would be expected to say a few words of greeting (laugh- 
ter), and you can imagine my surprise on arriving here 
today to see by your program — ^that I am down for an ad- 
dress. Now I never delivered an address in my life. 1 
might address you on the same subject his honor the mayor 
has, in extending to you a cordial welcome to Milwaukee, 
knowing Milwaukee and its reputation for hospitality as I 
do, or I might address you on the question of Federal vs. 
State Control of Railroads, which is an interesting subject, 
but the papers are full of it. I might possibly better talk 
to you on the noble art of pugilism, in its latest application 
to railroad managements (laughter), but I always believe 
a shoemaker should stick to his last, and therefore all there 
is left to me to do is to talk shop instead of giving you an 
address; I will impose on you a short shop talk this 
morning. 

In the first place, what does this Association stand foy? 
I have never seen your motto, but my understanding of it 
is, that the Association stands for the development, in the 
highest degree, of the efl&ciency of its members, of materials 
and of methods. When you come to consider what has been 
accomplished during its life of seventeen years, you have 
only to look around a Convention like this and read the 
report of the committees to know what has been done for 
the members of this Association. So far as the develop- 
ment of materials and methods are concerned, great things 
hHve been accomplished in the history of this Association. 
In looking back seventeen years and noting the requirements 
of the railroad service at that time and comparing same 
with today you will see enormous progress has been required 
and has been made. Today what the railroads are seeking 
for is the greatest efficiency and the greatest economy, not 
in the first cost, but in the ultimate cost and service per- 
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formed. You have done great things in that respect and 
what you have done in the past, in adopting better methods 
or in developing better materials, as I look at it, has been 
accomplished by the education of your own members and 
within a comparatively small circle, and whether the matter 
of education and information has gotten outside your own 
membership or fulfilled its ultimate destiny you are better 
prepared to say than I. 

It has seemed to me that in the future you should go. a 
step further to secure the full measure of benefit to the 
railroad companies and t» the community at large. There 
are a great many railroad managers, — I may say a large ma- 
jority of railroad managers, — ^today that do study the im- 
proved methods and recommendations of this Association. 
Take my own case on the Northwestern road : I know we 
have, and that same thing pertains to a great many roads. 
The work of this Association is receiving careful attention 
and we are interested every year in the recommendations 
for improved methods that take place. I notice on your 
program this year that you have three matters of great 
importance, and which are being watched by us carefully. 
This matter of smoke jacks for engine houses. I believe the 
recommendation of this Association is the adoption of a 
«moke jack of different material than the old cast iron 
jacks. I see you are going to have a paper on that subject. 
I hope you will arrive at some conclusion, and that that 
conclusion will not only be published in your reports, which 
go to a limited number, but that it will go out in some 
further form, that will reach every railroad management in 
the country, so that your recommendations may become 
standard. I do not know how this is to be accomplished, 
but it is worthy of your most serious consideration. Another 
subject of great interest is the subject of a combination 
fastening and lock for rolling and sliding doors on freight 
liouses, and if you can determine on some kind of an ar- 
rangement that will be satisfactory and safe, you will be 
<;onferring a great benefit to the railroad companies, and 



17 

not only that, but a great benefit to mankind as a whole, 
through elimination of the numerous personal injuries re- 
suiting from present forms and practices. 

The other matter, — of protecting steel railroad bridges. 
I never realized the importance of that until within the last 
thirty days. I had occasion to walk for several miles along 
the track where we handle a large number of refrigerator 
<5ar meat trains, and on that walk I learned more about the 
injury produced by salt brine drippings to the rails, angle 
bars, bolts, spikes, switches and bridges than I ever dreamed 
of. If you can find some way to prevent that, you have 
done something that ought not to end in the report of your 
Convention, ought not to end in the appearance of the 
paper in the technical journals, but should be forced home 
to every railroad oflScer in this country. This is the only 
thought I have in connection with your work. I have read 
the Proceedings of your conventions for years and have 
adopted on my own judgment some things that you have 
recommended, but it seems to me your work is of such great 
value, not only to yourselves, but to the railroads as a 
whole, that in some manner, either through the Ameri- 
can Railway Association or some kindred association, 
your recommendations should go to the railroad manage- 
ments in general as recommended practice. This is an age 
of specialization and who is better qualified than your mem- 
T>ership to express opinion and recommendation on your 
particular specialty. After such recommendation on your 
part, what could give more weight to the various manage- 
ments than the endorsement and recommendations of such 
an organization as the American Railway Association or 
the American Railway Engineering and Maintenance of 
Way Association, and it is in my opinion that it is through 
your close association with the latter association that your 
<3ommittee reports will receive their final analysis, criticism 
or approval. This latter once secured, there is not much 
question as to their adoption as standard in the same way 
that the co^e of train rules^ car service rules and all the 
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other various operating matters have through the recom- 
mendation and endorsement of the American Railway As- 
sociation become standard on the majority of the railway 
mileage in this country today. 

I do not know that I have anything further to say, except 
that I am pleased to see such a large attendance at this 
Convention. The work your committees have done is won- 
derful and the attendance at these meetings cannot but be 
of the greatest encouragement to them in perfecting their 
reports. I am pleased also to see the ladies here, as I have 
great appreciation of the influence of the ladies in railway 
work. I used to be an assistant superintendent of bridges and 
buildings out in Iowa and was the assistant of a gentleman 
I see in front of me here this morning, Mr. W. D. Walden. 
I never knew why I was made his assistant, whc^ther it was 
because I could letter a blue print a little better than the 
rest of the office force or not, &id it has always been one of 
my life problems, as I never had any qualification for the 
job, but I was going to tell you how I appreciate the value 
of the ladies in work of this kind. You know we lived in a 
little town out in Iowa where the ladies used to give these 
four 'clock teas and make ear muflfs for the savages out in 
Africa (laughter), and one of the ladies said, **0h! Mrs. 
Aishton, I do wish I was fixed the way you are, to have a 
carpenter right in the house, so that when there is a nail 
to drive or a door to hang he could do it.*' Mrs. Aishton 
replied '*that if there was any nails to drive that her hus- 
band couldn't hit a nail on the head in seven years, and if 
there were any driving of nails to do, she always had to do 
it herself." I have always thought ever since then the 
ladies were really the ones, when you come to any question, 
who always hit the nail on the head. (Laughter). Mr. 
President, I thank you for your kind attention. (Applause.) 

Mr. President. — ^Mr. Aishton is not expecting me to make 
a very lengthy reply. He at one time being connected with 
the bridge and building department, knows just what knot- 
ty problems we are sometimes called upon to untie. We are 
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all specialists and devote our entire time to the treatment 
of our cases, consequently, there are but very few of us 
who have the gift of building speeches. I think I am right, 
when I compare the menibers of this Association to two of 
the greatest warriors this country ever produced, 
Washington and Grant; they were great commanders, but 
no speechmakers. Our specialist in this line who will make 
a further reply will need no introduction. Mr. Eetting- 
house, I will ask you to respond to Mr. Aishton. 

Mr. Rettinghouse. — Mr. Aishton, when our president, 
during your very able address was casting his weather eye 
about in search of a victim to reply to you and when it 
finally rested upon me, I at once became very apprehensive 
and aware of my shortcomings in that direction. In short, 
I am not a speaker, not even an orator. (Laughter.) I 
find consolation, however, in my dilemma in the remem- 
brance of an old legend, which was told me in my school 
days. As the legend, or the story goes (for a story it is 
after all), the gods during the creation of mankind found 
during the distribution of the various parts making up a 
human being, that there was not enough brain power to go 
around and they made up the deficiency with a fluent 
tongue. It is, of course, understood that general managers 
and city mayors are excepted because there were no such 
ofiicials in those days. You, sir, are perhaps in a better 
position than many of your colleagues to judge the aims 
and purposes of this association and the advantages and 
profits gained by its members and their employing com- 
panics from the discussions of reports on subjects vitally 
' pertaining to the bridges and building work of railroads. I 
say that you are better enabled to judge all this owing to 
the fact that at one time you yourself, as stated in your ad- 
dress, was an assistant superintendent of bridges and build- 
ings, and I understand from our old friend, Mr. Walden, 
that you served in that capacity with entire credit and 
proved yourself to be an able assistant. It is gratifying 
to know that this fact has left a warm spot in your heart 
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for these bridge men, and I know from personal observa- 
tion that you have not only endeavored to induce your sub- 
ordinates to attend these conventions, but by directions 
within your power have made it possible for them to do so. 
All of us know the strenuous duties of your position and 
what sacrifice it means on your part to take enough of your 
time to be with us today, and in behalf of this Association 
I want to extend our heartfelt thanks for the address which 
you have given us, as well as for championing our cause in 
general, and I thank you for the general interest you have 
always taken in the work of this Association. I have been 
a member of this Association for a number of years and the 
task of replying to this address has always been vested in 
one who was singularly gifted in that direction and who 
stands high in his profession, as well as in the esteem of all 
members of this Association. I refer to Mr. J. H. Cummin 
until recently with the Long Island Railroad, or **Joe 
Cummin," as he is better known among us, but Joe is not 
'* cummin'' this year (laughter), and so if I, as his humble 
successor in that capacity, have succeeded in expressing^ 
the gratitude of this Association for your kindness shown^ 
I am sure it will be appreciated by aU of us and I myself 
will feel as well repaid for the effort which I have made in 
the speechmaking line. 

We assemble each year not only for the purpose of de- 
liberating upon and engaging in earnest discussions which 
come before us, but we consider this as a rest from another 
year's hard labor and grief, that grief of which all of us 
get our share in actual railroad work, and I believe from 
all accounts that even general managers are not entirely free 
from it, and that reminds me, as all speakers say, of a story, 
and as I have fallen into the role of an amateur speaker I 
shall claim the privilege also of telling a story, albeit as my 
friends know that I never told a story unless it were true. 
I have told this story once before in public, but it is good 
enough to be repeated, and you know the hero of its origin 
perhaps better than I myself: When leaving the state of 
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Wisconsin in December last to go to my new field in Iowa 
and when coming through this beantif ul city on my way to 
Chicago there was a conductor on the Chicago & North- 
western train who was an old gentleman, both in years of 
life and service, as shown by the great number of stripes on 
his left coat sleeve. One of the passengers in a seat adjacent 
to mine pointed to those merit marks and said, **Mr. Con- 
ductor, you have a great many 'of those stripes/' The con- 
ductor said, '*Yes, there are a good many of them, but 
there are some of them that you cannot see ; they are on my 
back, they are grief/' (Laughter.) This story has a se- 
quel, and that is the point which I wish to get at. At the 
time spoken of, I was not acquainted with this conductor 
(who since was placed on the pension rolls), bilt about a 
month or six weeks ago I met him on a trip in Iowa which 
he was making in company with one of the general officers. 
I became quite well acquainted with the old gentleman, and 
in the course of my conversation with him I mentioned this 
incident. We had a hearty laugh about it, but he soon 
became quite serious and stated as follows: **You see, in 
the early days we had quite a little grief; we had poor 
equipment, primitive track facilities, track was not prop- 
erly ballasted, trains were not what they should be ; we had 
lots of snow to buck." But he said above all things, ''we 
did not have as nice a lot of people to work for then as we 
have now-a-days." Without wishing to throw any bouquets, 
I want to say that the words spoken by this old gentle- 
man represented the spirit permeating the members of this 
Association. They are true and staunch supporters of their 
employers and as every one knows there have been trying 
days not long since and there are trying days even at the 
present time, but these men, Mr. Aishton, are the loyal sup- 
porters of the railroad management. I thank you. 

Mr. Aishton. — On behalf of the managers of the rail- 
roads, I wish to thank you. Joe may not be coming, but 
Rettinghouse has arrived. (Applause). Owing to other 
important appointments, I will have to ask to be excused. 
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and in leaving the convention, I wish you all a most 
profitable session, both for yourselves and for the railroads 
you represent, and if there is anything more that we can 
do for you, let us know and we will be glad to do it. I 
thank you. 

President. — ^Next in order is the roll call. 

Mr. Rettinghouse. — Inasmuch as we have a system of 
registration, I move the roll call be dispensed with. 

Mr. W. 0. Eggleston. — I second the motion. 

President. — It has been regularly moved and seconded, 
that inasmuch as we have a system of registration, that we 
omit the roll call. Are you ready for the question ? All in 
favor of that motion please signify by saying aye; those 
opposed, nay. The motion prevails, and I will ask all 
present to register, so we may have a complete record of all 
in attendance at this convention. 

MEMBEBS PRESENT. 

AiiDKicH, Grosvenob, Superintendent Bridges, N. Y., N. H. & H. 

R. R., Readville, Mass. 
Anderson, L. J., Foreman Bridges and Buildings, C. & N. W. Ry., 

Escanaba, Mich. 
BAiLfcY, S. D., Division Foreman Buildings, M. C. Ry., Detroit, 

Mich. 
Bender, H., General Foreman Bridges and Buildings, W. C. Ry., 

Fond du Lac, Wis. 
Brown, J. B., General Foreman Bridges and Buildings, K. C. C. & 

S. Ry., Clinton, Mo. 
Crane, Henry (retired), C. & N. W. Ry., Janesville, Wis. 
CuRTiN, William, Foreman Bridges and Buildings, C. & N. W. 

Ry., Boone, la. 
Carb, Charles, Superintendent Buildings, M. C. R. R., Jackson, 

Mich. 

* 

Clabk, W. M., Master Carpenter, B. & O. R. R., Youngstown, O. 

Canty, J. P., Superintendent Bridges and Buildings, B. & M. R. R., 
Fitchburg, Mass. 

Eggleston, William O., Inspector, Brie R. R., Huntington, Ind. 

Eggleston, H. H., Superintendent Bridges and Buildings, C. & A. 
R. R., Bloomington, 111. 

FiNLEY, W. H., Assistant Chief Engineer, C. & N. W. Ry., Chi- 
cago, 111. 
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Flynn, M. J., Foreman Bridges and Buildings, C. & N. W. Ry., 

Chicago, 111. 
Fletcheb, H. W. (retired), C. & N. W. Ry., 1813 Terman Ave., 

Allegheny, Pa. 
FiiLLEM, T. J., Superintendent Buildings, 111. Cent. R. R., Chi- 
cago, 111. 
Geaey, Sylvester, Master Carpenter, Penn. Lines, Cambridge, O. 
HuNciKEB, J., General Foreman Bridges, C. & N. W. Ry., 833 Was- 

sen St., Evanston, 111. 
HuBBABD, A. B., Superintendent Bridges and Buildings, B. & M. 

R. R., 32 Banks St., West Somerville, Mass. 
H0BI7ING, H. A., Assistant Superintendent Buildings, M. C. R. R., 

Jackson, Mich. 
Helmebs, N. F., Superintendent Bridges and Buildings, Mo. Pac. 

Ry., Minneapolis, Minn. 
Heflin, R. F., Superintendent Bridges and Buildings, L. V. R. R., 

Sayre, Pa. 
Habwig, W. E., Superintendent Bridges and Buildings, L. V. R. R., 

168 Chamber St., Phillipsburg, N. J. 
Haix, Thomas, Division Foreman, M. C. R. R., St. Thomas, Ont. 
iNGAixs, F., Superintendent Bridges and Buildings, Nor. Pac. Ry., 

Jamestown, N. D. 
JuTTON, Lee, General Inspector, C. & N. W. Ry., Chicago, 111. 
JosLiN, J., Superintendent Bridges and Buildings, L. V. R. R., 

Auburn, N. Y. 
KuiAM, A. E., Inspector Bridges and Buildings, Intercolonial Ry., 

Moncton, N. B. 
King, C. F, Foreman Bridges and Buildings, C. & N. W. Ry., 

Lander, Wyo. 
LouGHNANE, Geobge, Dlvlslon Engineer, C- & N. W. Ry., Mason 

City, la. 
LiCHTY, C. A., Inspector, C. & N. W. Ry., Chicago, 111. 
Laboe, C. M;., Master Carpenter, Penn. R. R., Jamestown, Pa. 
Leake, T. S., Superintendent Buildings, Mo. Pac. R. R., St. 

Louis, Mo. 

McNab, a.. Superintendent Bridges and Buildings, P. M. R. R., 

Holland, Mich. 
McLean, Neil, Master Carpenter, Erie R. R., Huntington, Ind. 
MgKeel, W. S., Master Carpenter, G. R. & I. Ry., Grand Rapids, 

Mich. 
Mabkley, J. H., Superintendent Bridges and Buildings, T. P. & 

W. Ry., Peoria, 111. 
Mabkley, A. S., Master Carpenter, C. & E. I. Ry., Danville, 111. 
MoBBiLL, H. P. (retired), C. & N. W. Ry., Madison, Wis. 
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MussEB, D. 6., Master Carpenter, Petin. R. R.» Wellsville, O. 
MoNTZHEiMEB, A., Chief Engineer, E., J. & E. R. R., Jollet, 111. 
MnxEB, A. F., Master Carpenter, Penn. Co., Chicago. 111. 
Noon, Whjjam M., Superintendent Bridges and Bnildings, D., S^ 

S. & A. Ry., Marquette, Mich. 
O'Neill, P. J., Master Carpenter, L., S. & M. S. Ry., Adrian, Mlcli. 
PoBTEB, L. H., Superintendent Bridges, N. T., N. H. it H. R. R.» 

Franklin, Mass. 
Pebby, W. W., Master Carpenter, P. A R. Ry., 147 Market St., 

Williamsport, Pa. 
Pattebson, S. F., General Foreman Bridges and Buildings, B. & 

M. R. R., Concord, N. H. 
Pabkeb, J. F., General Foreman Bridges and BuikUngs, A., T. ft 

S. F. Ry., San Francisco, Cal. 
PowEBs, Geqboe F., Superintendent Bridges and Buildings, E., J. 

& E. Ry., Joliet, 111. 
Powell, W. T., Superintendent Bridges and Buildings, Col. & 

Southern Ry., Denver, Col. 
Penwell, J. N., Superintendent Bridges and Buildings, L. E. ft 

W. Ry., Tipton, Ind. 
Reynolds, B. F., Inspector, C. ft N. W. Ry., Antigo, Wis. 
RiNEY, M., Foreman Bridges and Buildings, C. ft N. W. Ry., Bara- 

boo, Wis. 
RiCHEY, C. W., Master Carpenter, Penn. R. R., Pittsburg, Pa. 
Rettinghouse, H., Division Engineer, C, & N. W. Ry., Boone, la. 
Reid, R. H., Superintendent Bridges, L. S. ft M. S. Ry., Cleve- 

land,'0. 
Robinson, J. S., Division Engineer, C. ft N. W. Ry., Chicago, 111. 
Staten, J. M., General Inspector, C. ft O. R. R., Richmond, Va. 
Soles, G. H., Superintendent Bridges and Buildings, P. ft L. B. 

Ry., Pittsburg, Pa. 
ScHALL, F. E., Bridge Engineer, L. V. R, R., South Bethlehem, Pa. 
Swenson, p.. Superintendent Bridges and Buildings, Soo Line,. 

Minneapolis, Minn. 
Sweatt, Babton J., Contractor, Boone, la. 
Stebn, I. F., Bridge Engineer, C. ft N. W. Ry., 907 C. ft N. W. 

Building, Chicago, 111. 
Sibley, C. A., Inspector, Mo. Pac. Ry., St. Louis, Mo. 
Thomas, C. B., General Foreman W. S., III. Cent. R. R., Chicago, 

III. 
Thompson, C, Assistant Superintendent Bridges and Buildings^ 

C. L. E. ft E. Ry., South Chicago, 111. 
Tbippe, H. M., Resident Engineer, C. ft N. W. Ry., 320 12th St, 

Milwaukee, Wis. 
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Upp, J. D., Master Carpenter, C, R. I. & P. Ry., Colorado Springs, 

Col. 
Weise, F. E., Chief Clerk Bridges and Buildings Dept, C, M» 

& St. P. Ry., Railway Exchange, Chicago, 111. 
White, J. B., Foreman Water Supply, C. & N. W. Ry., Boone, la. 
Walden, W. D., Superintendent Mississippi River Bridge, C. & N. 

W. Ry., Clinton, la. 
Winter, A. E., Division Engineer, C. & N. W. Ry., Escanaba,. 

Mich. 
Wells, J. M., Superintendent Bridges and Buildings, A., t. & 

S. F. Ry., Chillieothe, 111. 
Yappen, Adolph, District Carpenter, C, M. & St. P. Ry., Western 

Ave., Chicago, 111. 
ZooK, D. C, Master Carpenter, Peiin. R. R., Fbrt Wayne, Ind. 

The following applicants for membership, subsequently 
elected, were also present : 

Andebson, a., L. S. & I. Ry., Marquette, Mich. 

Aagaabd, P., 111. Cent. R. R., Chicago, 111. 

Bennett, A. G., C, M. & St. P. Ry., Minneapolis, Minn. 

Deum, H. R., C, M. & St. P. Ry., Chamberlain, S. D. 

HoFECKEB, Peteb, L. V. R. R., Sayre, Pa. 

Hadwiw, T. L. D., C, M. & St. P. Ry., Marion, Iowa. 

Kino, F. B., C, M. ft St. P. Ry., Milwaukee, Wis. 

McKee, J. L., Vandalia R. R., Spencer, Ind. 

Pickens, J. B., Chicago Southern Ry., Watseka, 111. 

Ross, Wm., C, M. ft St. P. Ry., Milbank, S. D. 

Stobck, B. G., p. ft R. Ry., Philadelphia, Pa. 

SCHUESSLEB, W. B., N. Y., N. H. & H. R. R., New Haven, Conn. 

Sweeney, W. M., C. ft N. W. Ry., Fond du Lac, Wis. 

Welch, B. T., C, St. P. M. ft O. Ry., Mankato, Minn. 

Wolf, A. A., C, M. ft St. P. Ry., Milwaukee, Wis. 

YoxjNQ, R. C, L. S. ft I. Ry., Marquette, Mich. 

President. — ^Next will be the reading of the minutes of 
the last meeting. 

Secretary Patterson. — ^As the minutes have been printed 
and distributed, it has been customary to omit the reading 
of same. 

President. — If there are no objections, the reading of the 
minutes will be dispensed with. 

President. — ^Next will be the report of the Committee on 
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Applications for membership. The committee is composed 
of C. A. Liehtjr, and H. H. Eggleston. 

One very important matter has been overlooked, that 
is the appointment of an assistant secretary for this meet>- 
ing. I will therefore appoint Mr. Arthur Montzheimer as 
assistant secretary. Mr. Montzheimer, will you please step 
forward. 

Mr. Lichty then presented the list of new applicants. 

REPORT OF COMMITTEE ON APPLICATIONS. 

To the Officers a/nd Members of the Association of Railway Super- 
intendents of Bridges and Buildings: 

As chairman of the Committee on New Applications for Mem- 
bership, I have the pleasure of naming the following gentlemen, 
who are recommended for membership: 

August Andebson, Gen. For. B. and B., L. S. & I. Ry., Marquette, 
Mich. 

J. A. Blaib, Mast. Carp., P. R. R., Pittsburg, Pa. 

J. W. Bbatten, Gen. Fbr. B. and B., S. P. Co., West Oakland, Cal. 

J. TuBNER BuBKE, C. E., Liberty White R. R., McComb, Miss. 

J. A. CosTOLo, Supvr. B. and B., Mo. Pac. Ry., St. Louis, Mo. 

Thos. W. Cothran, Prin. Asst. Eng'r., Norfolk & Southern Ry., 
Greenwood, S. C. 

RiGHABD Oblando Eluott, Asst. Supvr. B. and B., L. ft N. R. R., 
Columbia, Tenn. 

T. L. D. Hadwen, Asst. Engr. B. and B., C, M. ft St P. Ry., 
Marion, la. 

Peter Hofegkeb, Supvr. B. and B., L. ft N. R. R., Columbia, Tenn. 

S. C. Tanneb, Mast. Carp., B. ft O. R. R., Cumberland, Md. 

Henby Read Leonabd, Engr. B. and B., P. R. R., Philadelphia, Pa. 

A. M. MuLLiNix, Supt. B. and B. and W. S., Ft. W. ft D. C. Ry., 
1 Ft. Worth, Tex. 

P. N. Nelson, Gen. For. of Carps., Southern Pacific Co., San Fran- 
cisco. 

J. V. NiMMo, Res. Engr., Atl., Que. ft Western Ry. Co., Paspebiac, 
Que. 

J. E. Pickens, For. Water Supply Co., C. S. Ry., Watseka, 111. 

W. PoLLABD, Asst. Gen. Br. Insp., Southern Pac. Co., San Fran- 
cisco. 

E. G. Stobck, Mast. Carp., P. ft R. R. R., Philadelphia, Pa. 

W. B. Schuessleb, Br. Supvr., N. Y., N. H. ft H. Ry., New Haven. 
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C. Thompson, Asst. Supt. B. and B., C, L. S. & B. Ry., So. Chi- 
cago, 111. 

E. T. Welch, Supvr. B. and B., C, St. P., M. & O. Ry., Mankato, 

Minn. 

B. R. Wenneb, Supvr. B. and B., L. V. R. R., Wilkesbarre, Pa. 
A. A. Wolf, Dist. Carp., C, M. & St. P. Ry., Milwaukee, Wis. 
Wm. B. Wood, Div. Bngr., C, M. & St. P. Ry., Marion, la. 
RoscoE C. Young, C. B., L. S. & Ishpeming Ry., Marquette, Mich. 
W. M. Sweeney, For. B. and B., C. & N. W. Ry., Fond du Lac, Wis. 
J. B. White, For. W. S., C. & N. W. Ry., Boone, la. 

R. B. McFablane, Supvr. B. and B., N. P. Ry., Duluth, Minn. 

F. R. Babtles, Supvr. B. and B., N. P. Ry., Fargo, No. Dak. 

C. S. MoCuLLY, Gen. For., N. P. Ry., Jamestown, No. Dak. 
Hawley R. Dbum, Chief Carp., C, M. & St P., Chamberlain, So. 

Dak. 
J. L. McKee, Master Carp., Vandalia R. R., Spencer, Ind. 
P. Aagaabd, Supvr. B. and B., 111. Central R. R., Chicago. 
W. T. Main, Dlv. Bngr., C. & N. W. Ry., Chicago. 
John Bwabt, For. Pipers, B. & M. R. R., Boston, Mass. 
F. B. King, Asst. Bngr. B. and B., C, M. & St. P. Ry., Milwaukee, 

Wis. 
A. G. Bennett, Asst. Bngr., C, M. & St. P. Ry., Minneapolis, Minn. 
Wm. Ross, Chief Carp., C, M. & St. P. Ry., Millbank, So. Dak. 
L. H. Taylob, Asst. Gen. Br. Insp., C. & N. W. Ry., Chicago . 
A. R. Shedd, Asst. Gen. Br. Insp., C. & N. W. Ry., Chicago. 
S. Cheatham, Supvr. B. and B., M. & O. Ry., Okoloma, Miss. 
Hans Bentele, Asst. Chief Bngr., Mexican Central Ry., City of 

Mexico, Mexico. 

Mr. Rettinghouse. — I move that the secretary be instruct- 
ed to cast one ballot for the election of these applicants. 

Mr. A. S. Markley. — I will second that motion. 

President. — It has been regularly moved and seconded 
that the secretary cast one vote or ballot for the admission 
of all these new applicants. All in favor of this motion, 
please signify by saying aye; contrary, nay. The motion 
is carried unanimously, and the secretary will please cast 
the ballot as directed. 

Secretary.— ^I hereby cast the ballot, Mr. President. 

President. — One ballot having been cast by the secretary, 
for the admission of these applicants, whose names have 
just been read, I declare them duly elected members 
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jmd entitled to all the rights and privileges of the 
Association. 

President. — I will now declare a recess of five minutes 
for a reception for the new members. 

Becess was thereupon taken, giving an opportunity to 
greet the new members present, after which the meeting was 
again called to order by President Markley. 

President. — The next thing on the program is the presi- 
dent's annual address, and it will be a very brief one. 

Ladies and Gentlemen, Members of the Association of 
Railway Superintendents of Bridges and Buildings : — For 
the seventeenth time, we are assembled for our Annual Con- 
vention. This city has extended invitations many times for 
our meetings, offering a number of inducements; other 
eonvention cities, telling of their many points of interest, 
have more to offer on paper than really exists. I am glad 
to say it is not so in this case, as Milwaukee is very famous 
and has been made so by extensive and expensive advertis- 
ing ; also, by some of the very largest manufacturers in this 
eountry and by many conventions and societies that have 
heen so hospitably entertained and who have returned to 
their respective homes singing the praises of Milwaukee. 

While I have been in this city only a short time, I have 
«een many of its points of interest. I could say much more 
to its credit, but do not think it necessary, as you have 
several days to spend in this beautiful city by the lake. It 
will take you all of that time and then you will not see all 
of its many points of beauty. 

Before I proceed to the point where my remarks will not 
interest all of you, I want to say that I am pleased to be 
here today for more reasons than one ; I am glad to see so 
many of the old and faithful members. It only goes to 
prove that they have confidence in their assistants whom 
they have left at home to manage their affairs. I am also 
glad to see so many strange and new faces before me. I 
know I can see some new, earnest, interesting, hard-working 
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members. I wish to extend to all of our many friends 
and guests a hearty welcome. 

I am not going to detain you long, as I have not prepared 
a very lengthy address, for I wish to hear from other mem- 
l)ers. I am always willing to share the good things with 
you, and at all times have been a great listener and thinker. 
I would rather be seen than heard, and would prefer using 
the brains of others to help further the benefits of what my 
•experience has taught me. 

I am not holding this place today from a personal desire 
Tjy any means, but to gratify the wishes of some of my 
friends— giving as their reasons that I, being a charter 
member, should lead the Association in the name of its 
president. In looking through our past proceedings, to 
learn what our former presidents had to say, in order that 
I may have something new to record, I decided after some 
-deliberation I would say a few words on self-reliance. 

Those of us who surrender our judgment to others are 
the ones who should benefit by these few words; the 
man who does this never will develop independence, stam- 
ina, stability, or self-reliance. It is far better to make a 
mistake than never to act. The man who says ''I never 
made a mistake," in my opinion, made a mistake in having 
been bom. People who are always asking for advice never 
amount to much. What makes a man is the standing for 
something definite. A man may be good and, when that is 
said, it is all ; he simply stands for nothing else. It is very 
necessary to have a strong character. Firmness, decision, 
■self-reliance, independence and amiability are the founda- 
tion and main supports of character, and it cannot be upheld 
without their support, for even the most brilliant qualities 
become useless without these stays. Attack your work to be 
its master, no matter how large or small ; take the plans as 
your engineer or architect has planned the structure, and 
master its erection ; show your superiors that you are strong, 
■self-reliant, independent. This not only helps us to respect 
■ourselves, but it has a tendency to draw respect from 
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others. Some men have plenty of good qualities, but are 
mere childr^i in their self-reliance. 

If in the past you have depended upon others for your 
opinions try the experiment of trusting yourself; knock 
out the false ideas that have been supporting you all these 
years, stand on ** concrete/' the coming building material, 
and you will be surprised at the amount of confidence you 
will have in yourself. 

Just a few more words: I do not deem it necessary to 
say anything regarding our financial standing, as the secre- 
tary will make a full report. On the 20th of March, the 
Executive Committee met in Chicago. About all of the 
business that was transacted at this meeting was the chang- 
ing of the location of our annual meeting place from Salt 
Lake City, Utah, to Milwaukee, Wis. 

Since our last meeting, five of our members have resigned, 
leaving on our rolls 333 members with a number of new 
applications which have been accepted. 

While we meet here this morning to enjoy the pleasure 
of greeting those who have been spared to met with us 
again, we are reminded of the uncertainty of life by the 
removal of three of our members by the grim reaper, Death : 
W. M. Keen of the N. Y., N. B. & H. Railroad, J. W. Mc- 
Cormack of the C, St. P., M. & 0. R. R., Thomas Hum- 
phreys of the Southern Pacific Railway. 

In conclusion, I wish to thank the chairman and the mem- 
bers of all of the committees for their work ; I wish to thank 
you for the honor that you saw fit to bestow upon me. I 
feel, thus far, that I have had the full co-operation of all 
the members of this Association ; I only hope for their con- 
tinued good will throughout the meetings yet to come. 

Just one more appeal I wish to make, and that is to urge 
all the members to attend every meeting, and to take an 
active part in discussing all of our subjects, remembering, 
gentlemen, that it is at these meetings that we make our 
record. 

After the president delivered his address, a short recess 
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was taken to permit the ladies to depart from the hall, after 
which the meeting was again called to order hy the pres- 
ident. 

President. — I should like to state in reference to the Com- 
mittee on Subjects that any member who has a subject to 
propose for our next meeting, should communicate with 
that committee ; Mr. Clark and Mr. SchaU are members of 
that committee. I also wish to ask all those who have not 
already done so, to please register on the registration card 
provided at the end of the convention hall, and that any 
new members who have not obtained badges will please call 
on the secretary and secure them. The special entertain- 
ment program will be out some time this afternoon. 

President. — The next in order is the report of the Ex- 
ecutive Committee. 

The report of the Executive Committee was then read by 
Mr. Arthur Montzheimer, the assistant secretary. 

REPORT OF THE EXECUTIVE COMMITTEE.- 

To the Officers and Members of the Association of Railway Super- 
intendents of Bridges and Buildings: 

Gentlemen: Agreeable to a call from the president the Execu- 
tive Committee met at the Auditorium, Chicago, March 20, 1907. 

Mr. C. A. Lichty acted as secretary pro tempore. Letters were 
read from several members, saying they could not attend our next 
Convention, if held in Salt Lake City, and recommended that the 
second choice, Milwaukee, be the next place of meeting; and after 
discussion by those present it was unanimously voted to change 
to Milwaukee, and it was recommended that a circular stating 
the change be sent out to all members and the technical press. 
Such circular was mailed as recommended. On motion, adjourned. 

The Executive Committee was called together at the Republi- 
can House, Milwaukee, Wis., Monday evening, October 14, 1907. 
Mr. Lemond and Mr. Sweatt were absent. The minutes of last 
meeting were read and approved. The secretary reported the 
Association in a flourishing condition. Some discussion was had 
in regard to place of next meeting and of changing the name of the 
Association but no definite action was taken. No further busi- 
ness appearing, on motion, the meeting was adjourned. 

S. F. Patterson, 

Secretary. 
3 
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President. — Qentlemen, you have heard the report of the 
Executive Committee, what is your pleasure t 

Mr. Harwig. — I move the report be received and inserted 
in our Proceedings. 

Mr. Large. — I second the motion. 

Motion carried. 

The report of the secretary was then read by Assistant 
Secretary Montzheimer. 

REPORT OF SECRETARY. 

To the Officers and Members of the Association of Railway Super- 
intendents of Bridges and Buildings: 

Gentlemen: Your secretary submits the following report for 
the year ending October 15, 1907. After a very successful meet- 
ing of the Association held in Boston a year ago, the Association 
adjourned to meet in Salt Lake City, naming Milwaukee as a sec- 
ond choice. The Executive Committee received several letters 
from members of the Association strongly advocating the choice 
of Milwaukee instead of Salt Lake City as the next place of meet- 
ing, giving as their reason the great distance and the time neces- 
sarily consumed on the journey in reaching a city so distant; in 
consequence of this, the Executive Committee held a meeting in 
Chicago, March 20, 1907, and unanimously voted to fix upon Mil- 
waukee. We are here today under very favorable circumstances 
and we hope that a large number may be in attendance. 

We were requested to send a representative to the dedication of 
the Carnegie Engineering Building in New York City and our 
president appointed Mr. J. H. Cummin to that duty. Five mem- 
bers have resigned during the year, leaving now on our roll 335 
names, with thirty new applications to be acted upon today. 
Thrice has death entered our ranks: Mr. W. H. Keen of the N. 
Y., N. H. & H. R. R. ; Mr. J. W. McCormack of the C, St. P., M. & 
O. Ry., and Mr. Thomas Humphrey of the So. Pac. Co. The Com- 
mittee on Memoirs and Obituary Notices will make proper mention 
of these deaths. The proceedings of the Boston Convention were 
printed and distributed as soon as possible after adjournment. 

I wish to thank those members who have assisted me in secur- 
ing new advertisments; all others, for their hearty cooperation, 
and to our advertisers, for their liberal patronage and kindly 
greetings. 
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Db. 

Balance in my hands at last report 1116.44 

Received for dues and fees 626.50 

Received for advertisements 1,548.40 

Received for sale of books 17.00 

Total receipts $2,308.34 

Cb. 

By cash paid out for which I hold vouchers $1,958.49 

Leaving a balance in my hands 349.85 

Respectfully submitted, 

S. F. Pattbbson, 

Secretary. 

President. — You have heard the report of the Secretary, 
what is your pleasure? 

Moved by Mr. Clark that the report be received and re- 
ferred to the Auditing Committee and placed in proceed- 
ings. Motion seconded and carried. 

President. — ^Next in order will be the report of the Treas- 
urer, which we will now have read by the assistant secre- 
tary. 

REPORT OF THE TREASURER. 

liAWBENCE, Mass., October 14, 1907. 

To the Officers and Members of the Association of Railway Super- 
intendents of Bridges and Buildings: 

Gentlemen: Your Treasurer submits the following report for 
the year ending October 15, 1907 : 

Cash on hand last report $987.11 

Interest to May 1, 1907 33.04 

Total on deposit $1020.15 

O. P. Austin, Treasurer. 

President. — ^You have heard the report of the Treasurer, 
what action will you take in regard to same ? 

Upon regular motion the Treasurer's report was referred 
to the Auditing Committee to be included in the printed 
proceedings. 
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President. — We will next hear the report of the Commit- 
tee on Belief, which committee is composed of Mr. Arthur 
Montzheimer, J. P. Canty and Alexander C. Blake. 

Assistant Secretary then read the report of Committee 
on Belief. 

REPORT OF COMMITTEE ON RELIEF. 

To the Officers and Members of the Association of Railway Super- 
intendents of Bridges and Buildings: 

Your Committee on Relief which was appointed at the last an- 
nual meeting is glad to inform you that during the past year no 
requests for relief have heen made. 

Art HUB Montzheimer, 
J. P. Canty, 
Alexander C. Blake. 

President. — ^What disposition do you wish to make of this 
report ? 

Mr. Harwig. — I move the report be received and inserted 
in our minutes. 

Motion prevailed. 

President. — ^Next will be the report of the Committee on 
Memoirs. Mr. J. T. Carpenter was on that committee. 

REPORT OF COMMITTEE ON MEMOIRS. 

Princeton, Ind., October 14, 1907. 

To the Association of Raihvay Superintendents of Bridges and 
Buildings : 

Gentlemen : Your Committee on Memoirs for the current year 
beg to submit the following regarding the four members of this 
association who have died since our last meeting, namely, J. W. 
McCormack, Wmi H. Keen, Thomas Humphreys and John 
Schwartz : 

MEMOIR. 

J. W. McCormack. 

Mr. J. W. McCormack was born in 1861 in Wausau, Wis., but 
at the age of three years his parents moved to Blue Earth County, 
Miss., where he received most of his education in the district 
schools. He was married in 1885 at St. Claire, Minn., to Miss 
Katherine Cummins. In 1886 he entered the service of the C, 
St. P., M. & O. Ry., at Worthington, Miss., as a carpenter. Rapid 
advancement followed and in 1898 his earnest loyalty, integrity 
and capability brought a promotion to position of superintendent 
of bridges and buildings, in charge of the Eastern Division of the 
same road ; during that year he moved to Altoona, Wis., where he 
resided until his death. 
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Mr. McCormack's illness lasted but one week, beginning with a 
cold which developed into pneumonia, which proved fatal. 

The announcement of his death brought the message of grief 
to the hearts of all by whom he was beloved and highly esteemed, 
their deepest sympathy going out to those nearer and dearer ones 
thus sadly bereft of a father's tender love, when the Grim Reaper 
called him to his reward on January 24, 1907, at the age of forty- 
six years. 

This Association hereby extends to his loved ones who have thus 
been bereft, our heartfelt sympathy In this their great loss, feel- 
ing very keenly as we do the removal by death of so valuable a 
man from our association. 

MEMOIR. 
William H. Keeis^. 

William H. Keen was born at Duxbury, Mass., Aug. 23, 1832, 
and died March 12, 1907. He was the eldest son of William and 
Ruth (Humphrey) Keen, and was a descendant on his mother's 
side of Gov. William Bradford, the first acting governor of Massa- 
chusetts. At the age of twelve years he was apprenticed to a 
shipyard in Duxbury, where he learned the trade of a ship car- 
penter, which he followed until 1854, ivhen he joined a surreying 
party on the Northern Pacific Railway. During 1859 he entered 
the service of the New York, New Haven & Hartford Railroad, 
continuing there four years. He then helped to build the Provi- 
dence & Fiskill Railroad and remained with that road in charge 
of bridges and buildings until his retirement, February 1, 1907, 
with the exception of seven years with the Connecticut Western 
Railroad, making a total of forty-eight years' service with the 
lines now controlled by the New York, New Haven ft Hartford 
Railroad, which is a very gratifying indication of his sterling 
worth as a man and of his earnestness, loyalty and capability to 
his chosen occupation and those whom he served. He joined this 
Association in 1904. He loved his home and spent all his time 
away from his business at home with his loved ones. 

This Association hereby extends to his family our heartfelt 
sympathy in this their great bereavement, feeling keenly as we 
do the loss of so valuable a man from our Association. 

MEMOIR. 

Thomas Humphbeys. 

Thomas. Humphreys, whose death occurred August 31, 1907, at 
Bakersfield, Cal., after an illness of over a year, had been em- 
ployed by the Southern Pacific Railway for thirty-one years, 
twenty-one years of which time he was assistant to the resident 
engineer and in charge of bridge and building work on the Los 
Angeles, Mojave and San Joaquin divisions. Mr. Hnmphresrs 
was a very competent man and exceptionally loyal to the com- 
pany and his death was no doubt hastened several years by rea- 
son of exposure during the period of extensive washouts in the 
spring of 1905, at which time he was not in the best of health. 
His death is deeply regretted by his fellow employees, the mem- 
bers of this Association and all who knew him. 
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(Your committee regrets very much not having in their posses- 
sion further particulars regarding Mr. Humphreys, the above 
heing all the facts obtainable.) 

MEMOIR. 

John C. Schwartz. 

Your committee regrets very much their inability to write a 
memoir on the death of our esteemed fellow-member, Mr. John 
C. Schwartz, whose death occurred since our last Convention, 
having been unable to secure any information regarding his life 
and career. Requests sent to his wife and to the superintendent 
under whom he was employed on the C, St P., M. ft O. Railway, 
met with no response, and would suggest that if any member 
present can furnish such information that he kindly write a 
memoir. 

Respectfully submitted, 

J. T. Carpenteb, 
Southern Ry., Princeton^ Ind. 

Report received and ordered inserted in onr minutes. 

President. — The next in order will be appointing of the 
various committees, as follows: 

Auditing Committee. — C. W. Ritchey, J. P. Canty, H. H. 
Eggleston. 

Nominating Committee. — C. A. Lichty, A. Montzheimer, 
G. Aldrich, H. W. Fletcher, J. N. Penwell. 

Committee on Resolutions. — ^R. H. Reid, H. Rettinghouse, 
Charles Carr. 

Obituary Committee. — J. N. Penwell. 

Mr. A. S. Markley. — As this concludes our morning ser- 
vices, I move we adjourn until 2 o'clock this p. m. 

Motion was seconded and adjournment taken until after- 
noon session. 

AFTERNOON SESSION. 

Tuesday, October 15, 1907. 

President. — Gentlemen, you will please come to order. 

President. — Gentlemen, I am pleased to announce that we 
will now listen to an address on the failure of the Quebec 
bridge, by the assistant chief engineer of the Chicago & 
Northwestern Railway Company at Chicago, 111., Mr. W. 
H. Finley. 
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Mr. W. H. Finley. — ^Mr. Chairman, I wish I had a better 
subject than the one which has been assigned to me. I 
hardly feel able to speak with any degree of accuracy as to 
the cause of the failure of the Quebec bridge, as my infor- 
mation comes only from what I have read in the technical 
papers, and from some of my friends who visited the bridge, 
and not from any personal knowledge. The failure of the 
Quebec bridge was one of the most tragic events which has 
occurred in a great many years in the bridge building line. 
There have been in the past a number of failures and I will 
go back a few years and will take up first the failure of the 
Tay bridge in England. I think the Tay bridge failure oc- 
curred in 1879. The next greatest failure was that of the 
Ashtabula bridge, on the Lake Shore railroad, entailing a 
great loss of life and creating much suspicion in regard to 
the use of iron for bridge structures, as up to that time 
nearly all bridges in this country had been built with wood. 
This bridge was one of the early experiments in iron con- 
struction and was built at a time when iron was but very 
little understood. After the failure which occurred to the 
Ashtabula bridge, tke question arose among engineers and 
also laymen, as to whether iron was a satisfactory material 
for bridge structures. It was discussed both in the techni- 
cal and lay press. The reason or the cause of the failure of 
the Ashtabula bridge was due to the desire of its designers 
to reproduce in iron the same type of construction pre- 
viously followed in wood, and it not only resulted in a great 
loss of life, but the chief engineer of the bridge took his own 
life because his humiliation was so great. Coming to the 
Quebec bridge, there has probably been no bridge built in 
recent years that has arrested the attention and attracted 
the admiration of engineers and laymen as that bridge has, 
in the accuracy with which the problems of erection were 
worked out. Everything was absolutely determined before- 
hand, and during the progress of the erection everything 
went forward with clock-like regularity. The placing and 
movement of every piece was carefully worked out before- 
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hand and there was nothing left to be solved in the field. 
Of course when this accident occurred, the first question 
which arose was whether the engineers had constructed a 
safe length of span that could be built in steel, and there 
were a great many expressions of opinion to the effect 
that they had not constructed that which was safe, in 
the length of span of modem material. The same opinion 
of course was expressed in the case of the failure of the 
Ashtabula bridge. There was nothing in the length of the 
span of the Quebec bridge that warranted its failure. Such 
spans will be built and greater spans will be built in the 
future if necessity demands it. The Quebec bridge ex- 
ceeded the Firth of Forth bridge in England by something 
like ninety feet in the length of span, and it is a type of 
bridge of which there is no difficulty in determining the 
stresses. 

The American engineers' first thought after the failure of 
the Quebec bridge was a comparison between that bridge 
and the Firth of Forth bridge, but the fact that the Firth 
of Forth bridge stood and the Quebec failed is not conclu- 
sive one way or the other, as to the methods employed in the 
erection of the Quebec bridge. From what I can gather 
from those who have examined and reported on it, the con- 
census of opinion is that the weakness of the bridge that 
caused the failure was due to the lack of sufficient bracing 
in the bottom chord members. It is difficult, of course, for 
any one to state definitely and positively just what the cause 
of the failure was. There is a commission now investigat- 
ing the same and I trust they will be able to decide upon 
something convincing. This bridge was built by one of the 
oldest and best known bridge companies in the United 
States, a bridge company that has a corps of engineers 
that are known the world over for the work produced in 
the past. The plans were supposed to have been revised 
by one of the ablest bridge engineers this country has pro- 
duced, Mr. Theodore Cooper of New York City. 

Of course it is very easy to speculate, but in the absence 
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of any direct knowledge I would hardly hazard an opinion 
as to why the bridge failed. There was one very striking 
difference between the Firth of Forth and Quebec bridges, 
and that is that the design of the Quebec bridge has been 
open to the world. The stress sheets have been published 
and have been a matter of record ever since the bridge was 
first started. The type details and mode of manufacture 
have all been a matter of record. While with the Firth of 
Forth bridge there was never a stress sheet published. I 
have never seen one in all the technical literature pub- 
lished by either the American or English papers, while the 
Quebec people did give to the world the methods they em- 
ployed and details they were going to use. The criticism 
made in regard to the Firth of Forth bridge by the Ameri- 
can engineers was that it was extravagant, that it was 
wasteful in material, and could have been built with very 
much less material, with satisfactory results, but of course 
the Firth of Forth bridge stands while the Quebec bridge 
is a scrap. I hardly like to state positively just what my 
opinion is of the cause of the failure of the Quebec bridge, 
but I will say that so far as the evidence has been made 
public, it seems that the direct cause was a weakness in 
the compression members of the bottom chords of the an- 
chor span. The American type of bridge was used in the 
construction of the Quebec bridge. This pin and link 
type of bridge is a type of bridge that has been built the 
world over, not only in this country but also in Africa, in 
South America and in India. The American bridge spans 
the streams of those countries. This failure of the Quebec 
bridge does not in any way invalidate the type of bridge 
used. In general appearance nothing was handsomer than 
the Quebec bridge. The fact that it fell in the way it did 
of course has naturally brought a great many theories to the 
front, outside of the question of the failure of the compres- 
sion members of the bottom chord of the anchor span. The 
building of the Quebec bridge was not. as great an under- 
taking as has occurred in previous years, in 1863 and '64, 
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when the Pennsylvania raUroad wanted to cross the Ohio 
River at Steubenville. The river interests at that time 
were very powerful, and a bill was passed in the legisla- 
ture prohibiting any spans across the river of less than a 
three hundred foot clear span. This was done with the 
idea that it was impossible to build a span longer than two 
hundred and fifty feet with steel or iron. After this bill 
was passed by the legislature, Mr. J. Edgar Thompson, 
then president of the Pennsylvania Railroad, and, by the 
way, a very competent engineer himself, called in his bridge 
engineer, Mr. Linville, and put the question to him. Mr. 
Linville said, **Yes, I can build it, with a clear span of 
three himdred feet across the Ohio River," but he insisted 
that he should be given an opportunity to test the ma- 
terials, on account of the length that he would be required 
to use in this bridge, which was greater than anything 
previously used in a metallic structure. This was given 
him, and testing machines were built, and Mr. Linville 
made tests of the full-sized memberS) and built his bridge, 
giving a three hundred foot clear span, and this bridge was 
made up of cast iron top chords and cast iron posts and 
designed' for a rolling load of three thousand pounds per 
lineal foot. And the building of that bridge at that time 
was a much greater undertaking, requiring much more 
study and much more research, than the building of the 
Quebec bridge at this time, for the reason that in the mean- 
time we have added to the knowledge and experience gained 
at that time by the tests made at the United States gov- 
ernment laboratory and tests made by official investigators. 
I do not know of anything more interesting today to any 
one engaged in the designing and maintenance of struc- 
tures than a careful study of the Quebec bridge and the 
Firth of Forth bridge. The methods and designs and de- 
tails were so absolutely different that it will well repay any 
one to make a comparison of the two. In the Quebec 
bridge everything was perfected in the shop and sent to 
the field so marked and so arranged that it would be imme- 
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diately put in place, and special machinery was designed 
so that nothing was left to the erecting force in the field to 
figure out as to how to place this member or that member. 
That was all carefully worked out beforehand. 

Just for the benefit of the members of the Association, 
present, I will state that my own opinion is that the fail- 
ure was undoubtedly due to the compression members giv- 
ing way. If it had been due to the faulty connecting of a 
joint the bridge would have twisted out of shape. But as 
a matter of fact, from the very best evidence obtainable, it 
was a gradual sinking or failure of the structure as a 
whole, and this idea is best borne out by the supposition of 
a failure of the compression members in the bottom chord 
of the anchor span. If these members failed, as it is sup- 
posed they did, it would naturally have resulted in a slow 
advance movement and gradual dropping of the cantilever 
arm until the point of rupture had been past and then a 
collapse of the whole as evidently took place from the best 
evidence we have at hand. I do not think, however, that 
the failure of this bridge is in any way an indictment of 
the American type of construction. The American type 
of construction has been used too extensively, and in too 
many cases to be called into question today by a failure of 
this kind. I have no doubt in my mind but that the Que- 
bec bridge will be rebuilt, practically on the same lines on 
which it was started. There may be some modifications in 
the details in the light of the evidence that may be pro- 
duced in the failure of this bridge, but I am more than 
satisfied that it will not only be built, but longer cantilever 
bridges will be built if the necessity arises for their con- 
struction. The only thing to do in cases like this is to sus- 
pend judgment until there is an official determination of 
the cause of the failure. Of course we all feel humiliated 
to think that a bridge put up by a company with the repu- 
tation of the Phenix Bridge Co., revised by a bridge engi- 
neer with international reputation, Mr. Theodore Cooper 
of New York City, could fail, but such is the fact. It has 
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failed. But on the other hand, I expect it to rise from the 
scrap heap and that we will yet see at Quebec a bridge that 
will meet every requirement and be a monument to the 
engineering profession. (Applause.) 

President. — Mr. Finley, on behalf of the Association, I 
wish to thank you for these remarks which have certainly 
been very interesting. 

President. — ^Next in order is the report of the Auditing 
and Nominating Committee. In order to gain time, while 
we are waiting on the Auditing and Nominating Committee 
to report, we will proceed with the next business, which is 
the reading of reports of committees on subjects for re- 
ports and investigation. The first is subject number one, 
''Experience in Concrete Bridges, Arches and Subways," 
with Mr. W. H. Finley, chairman. 

Mr. W. 0. Eggleston. — I would suggest that we dispense 
with the reading of those reports in detail. 

Mr. A. S. Markley. — Where the reports of these commit- 
tees have been published, as is the usual case, and are here 
before the members, I agree with Mr. Eggleston that con- 
siderable time would be required, and I move that we dis- 
pense with the reading of the reports and that they be dis- 
tributed, so that the members here can read them at their 
leisure. 

Mr. Staten. — I will second that motion. 

President. — It has been regularly moved and seconded 
that we dispense with the reading of these reports. All in 
favor of the motion please say aye, those opposed nay. 
Motion is carried. 

Mr. A. S. Markley. — What is subject number one? 

President. — ''Experience in Concrete Bridges, Arches 
and Subways." 

President. — There is no report on subject number one. 
(No report.) 

President. — Subject number two, "Concrete Building 
Construction," Mr. A. 0. Cunningham, chairman. We 
have a report on this. (See report on subject number two.) 
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President. — ^As we have dispensed with the reading of 
these reports the next thing in order will be unfinished 
business. What is there in that line? 

President. — If there is nothing in that line, the next in 
order to be taken up is new business. 

Mr. A. S. Markley. — Under this head would come the 
business transacted by the Executive Committee last night, 
with reference to changing the name of the Association, etc. 

President. — In the absence of the Secretary, I will out- 
line this matter. Last evening at the Executive Commit- 
tee meeting the matter of changing the name of the Asso- 
ciation was brought up and Mr. Lichty suggested the only 
name and that was, if I remember correctly, ** American 
Railway Bridge & Building Association. ' ' That was the 
only name suggested. Would like to hear from the mem- 
bers on this matter. 

Mr. A. S. Markley. — What do our by-laws and consti- 
tution require in regard to this change, and can it be acted 
upon at this meeting? Will you have the assistant secre- 
tary read that part of the by-laws? 

President. — ^Yes, sir. 

Assistant Secretary thereupon read the by-laws, Article 
10, Section 1, under the head of Amendments, as follows : 

**The constitution may be amended at any regular meet- 
ing by a two-thirds vote of the members present, provided 
that a written notice of the proposed amendment has been 
given at least ninety days previous." 

President. — As I understand it, there is no objection to 
the adoption of a name at this meeting and then have a vote 
taken by a letter ballot ninety days later, so that will clear 
up that part of it. 

Mr. Reid. — ^We have members from New Zealand, Aus- 
tralia, and in selecting a name I think it might be well to 
make it the Railway Bridge and Building Association, leav- 
ing off the word American. 

Mr. A. S. Markley. — I think that point is well taken, and 
that it would be a wise thing to leave off the word Ameri- 
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can, as we have members in New Zealand and foreign coun- 
tries, and they might take exceptions to it. Even our old 
friend, Mr. Killam, might take exception. 

Mr. Killam. — ^Anything in North America will satisfy me. 

Mr. Penwell. — I think it might be well to have those who 
proposed the changing of the name explain to this Con- 
vention why they wish to change the name, and what the 
objections are to the present name of the Association, and 
what benefit would be derived by making the change. I do 
not know who brought it about, but it seems to me in order 
to get the matter properly before the Convention, some one 
^ who has suggested the change should give us his reasons 
for it, then every one could discuss it and leave it for the 
final vote. 

President. — ^Mr. Lichty is the father of the movement. 
He is out at the present time on committee work, but will 
probably be in soon, but I presume there is no objection 
to talking the matter over. 

Mr. Montzheimer. — I was present at the Executive Com- 
mittee meeting last night when this subject was brought up. 
Mr. Lichty is chairman of the Membership Committee and 
in endeavoring to get new members into the Association, 
a number of them stated that they did not know that they 
were eligible, as they were not superintendents of bridges 
and buildings, and nowadays a great many of the roads 
have men performing the duties of superintendents of 
bridges and buildings, but under different titles, such as 
master carpenter, supervisor of bridges and buildings and 
other titles, such as foreman, and he thought that it would 
be better if we should leave out the word superintendent 
and have the name read American Railway Bridges and 
Building Association, and it seems to me it would be more 
descriptive of the work if the name of the Association was 
changed as proposed, because we have not only superin- 
tendents of bridges and buildings,.-but we have bridge engi- 
neers, assistant engineers and chief engineers, as well as 
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superintendents of bridges and buildings and supervisors 
of bridges and buildings, master carpenters, etc. 

Mr. Killam. — In Canada we are known as inspectors. 

Mr. A. S. Markley. — I move that the change be made in 
accordance with the constitution to read Railway Bridges 
& Building Association. 

Mr. Aldrich. — I would like to ask if it is possible to sus- 
pend that rule requiring ninety days' notice. 

President. — No, sir, it is not, Mr. Aldrich. 

Mr. Penwell. — I had in mind a name for this Associa- 
tion, before Mr. Markley made his motion, and that is that 
it be called the International Association of Railway 
Bridges & Buildings. 

Mr. Reid. — If we are going to adopt a new title I think 
we should make it as short as we can, and cover the lines 
of work we have to do. The shorter name is preferable to 
a long one, for as a rule, with a long title all you will get 
out of it will be a long string of letters, and I think Railway 
Bridge & Building Association covers practically all the 
work that every one does on all the different lines they are 
working on, and I think that is the best title that has been 
suggested. 

President. — I would like to hear from all the members 
that are interested in this matter. Those who are here can 
weU remember that when that word International was at- 
tached to the name at St. Louis, when organized seventeen 
years ago, that it caused considerable comment on account 
of the length of name. 

Mr. Penwell. — I see you are trying to shorten the name. 
That was not a motion of mine, but I will withdraw it. 

Mr. Sibley. — As this is an American society, I should be 
very much in favor of including the word American, mak- 
ing it read American Railway Bridges & Building Aissocia- 
tion, and I do not believe any of our members are so sensi- 
tive that they would object to it. 

Secretary. — If the name of the Association is to be 
changed it is going to entail a lot of extra expense, and I 
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am looking after the dollars. All our stationery will have 
to be changed, and these badges will have to be thrown 
away, and they cost $75 per hundred. 

Mr. Steam. — ^For my own part, I think it would be a 
good idea to throw them away and have some ordinary cop- 
per buttons, something simple that can be worn around all 
the time, without feeling that you are carrying a junk 
shop, and I, for one, think it would be a good thing to do 
and to order something in the way of a button, like the 
American Society of Maintenance of Way, that we could 
wear all the time. 

Mr. Schall. — It seems to me that Mr. Lichty or whoever 
is chairman of the Membership Committee of this Asso- 
ciation could prepare a little pamphlet showing the qualifi- 
cations that are required. The name does not amount to 
much, and these could be furnished to any man who wishes 
to become a member of this Association, and when a man 
is asked to join an association these could be sent along 
with the application, showing what the requirements are, 
and thus avoid any change in the name of the Association. 

Mr. A. S. Markley. — I believe the qualifications are pretty 
well covered in our by-laws. I am not myself in sympa- 
thy with this change. I am heartily in favor of the idea 
of keeping it as it is, for the reason, as Mr. Schall says, 
the name does not make much difference. 

Mr. W. 0. Eggleston. — Why cannot our application 
blanks be revised to cover the requirements of a jnan mak- 
ing application for membership here, and when sent out 
inform him whether he was eligible or not, and I will make 
that as a motion. 

Mr. A. S. Markley. — I second that motion. 

President. — All those in favor of that motion please 
signify by saying aye, those opposed, nay. Motion is car- 
ried unanimously, and we will now drop the matter of 
changing the name of this Association. 

Secretary. — ^Last year at the meeting of the Convention 
in Boston, it was suggested by a number of the members 
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that the name of Mr. E. H. R. Green be transferred to the 
life membership roll, and I did so, and I would ask this 
convention to ratify that act if they so desire. Some of 
the members may not know who Mr. Green is, and I will 
state for their information that he is the general manager 
of the Texas Midland Railway Company and has been a 
member of this Association for a good many years, has 
paid his dues, and that he presented us with a beautiful 
banner which was displayed at Boston, the banner costing 
$100 or more. He has never attended any of our meet- 
ings and we thought under the circumstances it would be a 
wise thing to do, to transfer his name to the list of life 
members. I notified him we had done so and received a 
very nice letter from him acknowledging the courtesy. He 
seemed to appreciate it very much. 

Mr. Parker. — I move that the action of the Secretary be 
ratified, transferring Mr. Green to the life membership roll. 

Mr. Large. — I second that motion. 

Motion carried. 

President. — ^Next is a discussion of last year's reports. 
The first is number one, ** Concrete Bridges." 

Mr. Clark. — I wish to say a few words before we pass 
away from new business, if I can, Mr. President. In talk- 
ing with one of the Past Presidents of our Association, Mr. 
G. W. Andrews, several times in the last year, he stated 
that in regard to our meetings while he would like to attend 
them very much, and he always did take a strong interest 
in them, at this time of the year it was impossible for him 
to attend, and while he did not ask me or make any request 
of me to bring the matter before you, in his conversation, 
he thought if we would change to some other time of the 
year that it would not onjly accommodate him, but several 
members of the Association. Now I know this matter has 
been brought up and talked over a number of times and 
always left right where it started, and with all courtesy I 
now bring it up and would like to have an expression from 
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the members as to whether we are holding our meetings in 
the most advantageous time of the year. Or if we should 
change to any other part of the year, whether it would be 
an advantage to a greater number. 

Mr. Reid. — I think the idea is a good one. I think it has 
occurred to a good many of us that it is difficult to get 
away at this time of the year. As a general rule, most of 
the railroads are just closing up the season's work, which 
has possibly been delayed through the summer, and trying 
to get it settled before the fall rains and ice and other 
troubles begin. There is undoubtedly a good many who 
could attend in the winter or some other time who cannot 
attend in October. Of course October is a pleasant time 
for many, but it is the most difficult time in the whole year 
for me to get away, and if we can see our way clear to hold 
the meetings in the latter part of January or February, 
I think we could get a larger attendance, and that more 
members could leave at that time of the year, as the bridge 
and building work is comparatively lighter and the new 
year's work not yet started. It seems to me January or 
February would be more preferable. 

Mr. Penwell. — This question has been up for discussion 
several times, and there are a number of things to think of. 
It is an important move if we change the time of meeting. 
For myself February is the busiest month in the year. 
June is my best time to get away; there is less work then 
than in any month in the year. And if we make it in the 
middle of the winter we would spoil it for our ladies, and 
if we spoil it for our ladies we would be spoiling a great 
feature of our convention. I myself in January and Feb- 
ruary am confined to the office all the time. October is 
good enough for me and I move that we defer this ques- 
tion until the next annual meeting, next October, and that 
this question be laid over until that time and then be dis- 
posed of. 

Mr. Staten. — I will second that motion. 

President. — It has been regularly moved and seconded 
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that the matter of changing the date of our meetings be 
laid over until next October. Are you ready for the 
question. 

Mr. Staten. — For Seventeen years we have been meeting 
in October and have been very successful, and this is testi- 
fied to by the number present at this meeting. I should 
regret very much to see it changed to any other month. It 
is impossible to arrange our annual meeting so as to please 
every one, or to accommodate all of the members, and we 
wish above all things to accommodate the ladies. 

Mr. Killam. — In looking over the situation, north, south, 
east and west over this country, it appears to me in refer- 
ence to changing the date of meeting that at various places 
in this country you have snow blockades and trains that do 
not always arrive on time, but during the month of Oc- 
tober for the last ten years, I have found that we have al- 
ways had a good attendance of people coming from every 
part of the country. There are some that have probably 
as much to do at that time as any other time. Perhaps the 
month of November would be a little better on account of 
inspections, but I for one will stand for October. 

Mr. Perry. — For my part I prefer October. October is 
the best month for me, and that month suits me best. 

Mr. Parker. — This time would suit me better than any 
other in the year. You could hardly expect a man from 
Southern California to come into this country in the month 
of January. (Laughter.) 

Mr. Staten. — I make an amendment to the motion before 
the house that we leave the date as it is. 

Mr. Parker. — I will second that amendment. 

Upon regular vote being taken the amendment was unan- 
imously carried. 

President. — ^We will proceed now with the discussions 
of last year's reports. The first one, ''Concrete Bridges, 
Arches and Subways.'' The committee was L. H. Lafon- 
taine, E. H. Eeid, G. E. Hanks, A. S. Markley, H. D. 
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Cleaveland, and Moses Burpee. I think there was no report 
last year. 

Mr. A. S. Markley. — No, sir, there was no report last 
year, and it was carried over to this year and a new com- 
mittee appointed. (No discussion.) 

President. — T^ie second one is ** Experience in the use of 
Concrete and Timber Piles.'' The committee was composed 
of W. H. Finley, E. N. Layfield, W. S. Dawley and L. D 
Smith. There was no report. (No discussion.) 

President. — ^No, three was V Concrete Building Construc- 
tion." No report, and this was carried over to this year 
and a new committee appointed. (No discussion.) 

President. — ^Number four was ''Method of Watering 
Stock in Transit." Mr. Penwell was chairman of that 
committee and there was a good report made, together with 
a supplementary report by W. A. Pettis, and also another 
supplementary report by B. H. Howard, and we would now 
be pleased to have a discussion on this report. 

(See discussion on last year's report, number four, 
''Method of Watering Stock in Transit.") 

President. — The next will be report on subject number 
five, "Recent Practice in Cofferdam Work." Mr. G. Al- 
drich, committee. There was also a supplementary report 
made last year by Mr. Schall, Walter Q. Berg and E. B. 
Ashby. This is a subject that ought to be interesting to all. 

(See discussion on last year's subject, number five, "Re- 
cent Practice in Cofferdam Work.") 

President. — The next is subject number six, "Modem 
Coaling Stations and Cinder Pits," Mr. J. S. Browne, 
chairman. Has any member anything to say on this sub- 
ject? If not we will pass it and proceed with the next 
subject, which is number seven. 

(No discussion on subject number six, "Modem Coaling 
Stations and Cinder Pits.") 

President. — We are now ready to take up subject number 
seven, "Construction of Bumping Posts for Passenger and 
Freight Cars." Mr. A. E. Killam was the chairman of that 
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committee. Has any member anything they wish to say on 
this subject? 

(See discussion on subject number seven, ** Construction 
of Bumping Posts for Passenger and Freight Cars.") 

President. — If there is nothing more on this subject we 
will pass it and go on with the next business, which will be 
discussion of reports of the standing committees. The first 
subject is number one, **Pile and Frame Trestle Bridges,'' 
Mr. W. E. Smith, chairman. I believe we have no report 
on this, but we can have a discussion if you so desire. 

(See discussion on standing subject number one, **Pile 
and Frame Trestle Bridges.") 

W. O. Eggleston. — I move that we now adjourn until 
9 o'clock tomorrow morning. Motion was duly seconded 
and carried and adjournment taken until Wednesday 
morning. 

MORNING SESSION. 

Wednesday, October 16, 1907. 

President. — Gentlemen, you will please come to order. 
I am pleased to announce that Dr. W. K. Hatt, Professor 
of Civil Engineering at Purdue University at Lafayette, 
Ind., and director of timber tests of the forest service of 
the United States Department of Agriculture, will be here 
at 10.30 this morning to make an address on the strength 
of timber, and I should like to have all the members pres- 
ent at that hour. 

President. — I will ask first this morning if any commit- 
tee is ready to report. 

Mr. Montzheimer. — Here is the report of the Auditing 
Committee. 
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REPORT OF AUDITING COMMITTEE. 

Milwaukee, Wis., October 15, 1907. 

To the Officers and Members of the Association of Railway Super- 
intendents of Bridges and Buildings: 

Secretary's report as per your Auditing Committee: 

RECEIPTS. 

Cash on hand last report $116.44 

Received in dues and membership fees 626.50 

Received for sale of books 17.00 

Received for advertising 1,548.40 

Total receipts 12,308.34 

DISBURSEMENTS. 

Expenses as per receipted bills $1,358.49 

Secretary's salary 600.00 

$1,958.49 

Balance in Secretary's hands Oct. 15, 1907 $349.85 

Balance in Treasurer's hands same date 1,020.15 

Cash balance on hand $1,370.00 

C. W. RiCHEY, 

H. H. Egoleston, 
J. P. Canty, 
Auditing Committee. 

President. — You have heard the report of the Auditing 
Committee. What is your pleasure? 

Mr. A. S. Markley. — I move that it be received and pub- 
lished in our proceedings. 

Mr. Large. — I second that motion. 

President. — All who are in favor of this motion please 
signify by saying aye. It is carried unanimously. 

President. — If no other reports we will now go on with 
the regular business. 

President. — I have just been informed that the Nomi- 
nating Committee is ready to report, and before proceeding 
with other business we will listen to their report, which I 
will ask the Assistant Secretary to read. 
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REPORT OF COMMITTEE ON NOMINATIONS. 

Milwaukee, Wis., Oct. 16, 1907. 

To the Officers and Members of the Association of Railway Super- 
intendents of Bridges and Buildings: 

Your Committee on Nominations submits the following report 
for officers for the ensuing year: 

For President— R. H. Reid, L. S. ft M. S. Ry. 

First Vice-President— J. P. Canty, B. ft M. R. R. 
Second Vice-President — H. Rettinghouse, C. ft N. W. Ry. 
Third Vice-President— F. E. Schall, L. V. R. R. 
Fourth Vice-President — ^W. O. Eggleston. 
secretary — S. F. Patterson, B. ft M. R. R. 
Treasurer — C. P. Austin, B. & M. R. R. 
Executive Members — ^A. E. Killam, Intercolonial Ry.; 
J. S. Lemond, Southern Ry. ; C. W. Richey, P. R. R.; 
T. S. Leake, Mo. Pac. Ry.; W. H. Finley, C. ft N. W. 
Ry. ; J. N. Penwell, L. E. ft W. R. R. 

C. A. LicHTY, Chairman, 
H. W. Fletcher, 
J. N. Penwell, 
G. Aldbich, 

A. MONTZHEIMEB, 

Committee. 

President. — Gentlemen, you have heard this report and 
you will please bear in mind that this report of the regular 
Nominating Committee does not in any way interfere with 
any member of this Association naming others if he wishes 
as oJBScers of this Association. 

Mr. A. S. Markley. — I move that this report be received 
and printed in our proceedings. 

Motion seconded and carried. 

Mr. Killam. — I think according to parliamentary rules, 
the first member named on the Executive Committee would 
be the chairman, and I being so far east would find it dif- 
ficult to act as chairman. 

Assistant Secretary. — ^While in the ordinary run of busi- 
ness the first one named is considered chairman, still there 
is nothing in the constitution to cover that ; as a matter of 
fact the President and Secretary of the Association are 
members of the Executive Committee, and the President 
naturally is chairman, and it has been that way now for 
four or five years. 

President. — We will now proceed where we left off on the 
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discussions of standing committee subjects. Subject num- 
ber one, **Pile and Frame Trestle Bridges.*' Some member 
seemed to be interested in covering the stringers and caps 
with galvanized iron or something of that kind to prevent 
decay. 

(.See continuation of discussion on subject number one, 
"Pile and Frame Trestle Bridges.") 

President. — I am very glad to announce that we now have 
with us Prof. Hatt of Purdue University, who will give us 
a talk on the strength of timber, and I take pleasure in in- 
troducing Dr. Hatt. 

Prof. W. K. Hatt. — ^Mr. President and Members of the 
Association : I do not wish to take up your time trying to 
inform you upon the subjects which you know more about 
than I do, but I do want to interest you in some way in the 

■ 

work of the forest service of the United States Department 
of Agriculture, in its work of investigation of the strength 
of timber, which I would say is appropriate for this Asso- 
ciation to consider. 

Timber Tests op Forest Service. 

I would not presume to take up the time of this Associ- 
ation in an attempt to instruct the members concerning mat^ 
ters in which their experience has been profound and exten- 
sive. I do, however, wish to call attention to the Forest 
Service in making tests of structural timber. 

This topic is not inappropriate for the reason that anyone 
who attempts, at the present time, to search the records 
relating to the strength of timber is led to the very im- 
portant and thorough work of the committee of this Associ- 
ation under the chairmanship of Walter Berg, which, at 
the 5th annual convention at New Orleans, October, 1905, 
made a report on the strength of timber as far as it was at 
that time known. 

This committee found the subject in a chaotic state. The 
strength of a given species was quoted in hand-books in 
greatly different values. In some cases the values were 
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found by tests of small clear sticks of thoroughly seasoned 
timber, and in other cases from tests of large structural 
timber full of defects, and green. 

In many cases the reporter of the tests had neglected to 
record the description of the material tested. The up-shot 
of the whole matter was that there was very little certain 
knowledge of the actual strength of timbers that went into 
structures, and the degree of variation to be expected, and 
no information which would enable anyone to determine the 
relations between the various defects which occur in an 
element like a bridge stringer, such as knots, shakes, etc., 
and the strength of that stringer, specifications which 
were handed down from one engineer to another containing 
unnecessary and meaningless clauses. 

In response to the demand of the public, and as a result 
of the realization of the fact that there was so little in- 
formation available to form the basis of answers to the 
questions that it was called upon to answer, the Forest 
Service in 1902 took up this matter and began a new series 
of timber tests. Then, too, the Forest Service is charged 
with the administration of large areas of forest in the na- 
tional forests and it became necessary to study the best 
uses of the timber being grown, in these national forests. 
Laboratories were established at New Haven, Conn., Wash- 
ington, D. C, Purdue University, Lafayette, Ind., Univer- 
sity of California, Berkeley, Cal., University of Oregon, 
Eugene, Or., and University of Washington, Seattle. The 
work was organized and directed by the speaker. The re- 
sults of the operation of these laboratories are gradually 
becoming available. What foUoyv^s is information gleaned 
from the various reports that have been published. 

Elements Affecting the Strength of Structural 

Timber. 

The most obvious characteristic of the cross section of a 
trunk is the distinction between heart-wood and sap-wood. 
The heart-wood represents that part of the tree that was 
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once sapwood and shared in the life process of the tree, 
but which now is dead. Sap-wood, on the contrary, is the 
medium through which the circulation from the root to the 
leaves takes place between the bark and the heart-wood. It 
usually happens that in large trees sap-wood is wood that 
has been put on in the old age of the tree. The elements 
affecting the change from sap-wood to heart-wood in the 
case of various species, and the rate in which this change 
takes place, are matters which are not well understood at 
the present time. But certainly the size of cells and thick- 
ness of cell walls and other similar characteristics of the 
wood, are determined before the wood has changed from 
sap-wood to heart-wood. There is no reason to suppose, 
therefore, that there would be any essential difference in 
strength between heart-wood of itself and sap-wood of it- 
self. Any difference between the strength of the wood 
which has become heart-wood and that wood which is at 
present sap-wood is due to other considerations. Sap-wood 
may be stronger than heart-wood and vice versa. 

Rings per Inch. 

Another obvious feature between the wood in the cross 
section of a trunk is in the rings which run around the cen- 
ter. Each ring is composed of two kinds of growth, called 
spring-wood and summer-wood. Each ring represents the 
annual growth of a tree. Thus a trunk showing five rings 
in an inch increased its radius by one inch and its diameter 
by two inches in the course of five years. Trees vary 
greatly in their rate of growth. Some species grow rapidly, 
some very slowly. A tree of a given species will grow rap- 
idly if well fed and well lighted, and more slowly when 
shaded out by other individuals. Some species grow rap- 
idly when young, and others very slowly when young. The 
rings are generally very narrow at the exterior of large 
trees. 

For instance, this specimen of loblolly pine for the first 
seven years of its life increased its diameter one inch each 



57 



Tablb 2. — Summary of the Avbbage Bending Strength of Structural Timber. 

(In large sizes,) 
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year, whereas this specimen of longleaf pine for the first 
eight years of its life increased its diameter less than one 
eighth of an inch per year. This specimen of Douglass fir 
when young grew one half inch in diameter each year. 
This piece of longleaf pine has nineteen rings per inch, at 
the outer edge of the heart- wood and this piece of Douglass 
fir has forty-two rings per inch near the bark. We kxiow^, 
then, in general, that there is a comparatively quick growth 
and wide rings near the center, and a slower growth near 
the bark. 

Summer Wood and Spring Wood. 

Looking more closely at any one annual ring, two kinds 
of growth may be distinguished; in the case of the coni- 
fers a hard, dense, dark-colored portion of the ring and a 
light softer portion. The light softer portion is put on dur- 
ing the spring and is caUed spring-wood, and the heavy, 
dense portion is put on during the summer and is called 
summer- wood. In the spring- wood the cells are large, with 
thin walls, and in the summer-wood the cells are smaller, 
with thick walls. Different species vary in the rate of 
change between spring and summer-wood. Douglass fir 
presents a very sharp contrast between the outside of sum- 
mer growth of one year and the beginning of spring growth 
of the next year. 

The proportion of summer-wood is the main element in 
the strength and weight of a piece of wood. In the case of 
conifers the summer-wood of itself is about twice as strong 
as the spring-wood. The strength and weight of a piece of 
wood are directly in proportion to the percentage of sum- 
mer-wood present. If a line is drawn from the center of a 
coniferous tree to the bark, the percentage of summer-wood 
increases and reaches its maximum at about two thirds of 
the distance and then diminishes. In the loblolly pine, 
which is almost entirely sap-wood, the best growth, which 
is thus sap-wood, is found about three fourths of the dis- 
tance from the pith and the more narrow ringed and ex- 
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terior portion is weaker. In the long leaf pine the best 
wood is heart-wood and the more narrow ringed portion of 
sap-wood is of slower growth and also weaker. 

Similar facts may be worked out with reference to the 
hard woods also. This address only considers the conifers. 
It is well known, for instance, that the best hickory is the 
second growth, sap hickory with wide soUd rings. This is 
much tougher and stronger than the narrow-ringed wood 
from the lai^e forest trees. 

Knots. 

The Forest Service has made a number of tests of bridge 
stringers, obtaining the relative strength of clear timber 
and timber containing knots of various kinds and location. 
An engineer of tests was located at the sawmill and pro- 
cured 8x16 stringers, ranging all the way from almost 
clear and select sticks down to second grade sticks contain- 
ing large knots located at unfavorable points. The work 
was so directed that the sticks representing various condi- 
tions of knots could be procured green, and tested before 
seasoning. 

The account of these tests is in Circular 115 of the For- 
est Service. It is shown that the size of the knot in itself 
is not a ruling element. Small knots which are near enough 
to the tension face of the stick to turn off the grain are more 
weakening than larger knots that allow the grain to be con- 
tinuous. The straightness or obliquity of the grain is an 
important element. 

The position of the knot is, therefore, of great import- 
ance. The matter is very well shown in the table repro- 
duced from a paper by the writer. The diagram shows the 
vertical face of the stringer divided into three areas, lim- 
ited as shown in the diagram. Volume 1 represents the por- 
tion of the stick in tension one fourth of the height of the 
stringer and one fourth the length each side of the center. 
Volume 2 is the corresponding area of the top or compres- 
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sion face of the stick. Volume 3 is the remainder of the 
stick. 

The test shows that if knots occur in Volume 3 they do 
not determine the strength of the stick, because the 
strength is very nearly that of the clear, select stick. If 
the knots occur in Volume 2 or 3, it is likely to be in tension, 
and the strength of the stick would be reduced about thirty 
per cent. 

Shakes. 

The ring shakes and deep season checks on the side of the 
stringers are serious defects and cause failure by splitting 
at the ends j that is, under horizontal shear. 

Seasoning. 

While it is known that the strength of a small stick, when 
well seasoned, may be as much as three times that of the cor- 
responding green stick, yet this increase of strength due to 
seasoning is not to be expected in case of large timbers. 

These latter usually develop checks or shakes under sea- 
soning process, due to uneven drying throughout their vol- 
ume. A series of tests by the Forest Service shows that by 
careful seasoning in the shed, the strength of select timbers 
can be increased by about twenty per cent., yet seasoned 
merchantable and second grade timber are practically no 
stronger than the corresponding green sticks. The conclu- 
sion is that the engineer is not justified in counting upon 
any strength beyond that of green timber. 

Effect op Preservatives. . 

It is usually admitted by those engaged in the business of 
treating timber that the strength of the latter may be seri- 
ously diminished by improper treatment. By using too 
high a temperature of steam the timber may become brittle. 
The effect of the creosoting fluid, however, is not detri- 
mental to the wood fiber. It apparently only has the effect 
of retarding the seasoning process. A series of tests is 
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now planned by the Forest Service to determine whether or 
not the unit stresses used in case of natural timber should 
be reduced for creosoted structures. The probability is 
that under proper conditions of creosoting, the treated tim- 
bers may be regarded as equal in strength to the green nat- 
ural sticks. 

Strength op Species. 

All these matters are dealt with more fully in the follow- 
ing publications: Circular 12, Circular 15, Circular 38, 
Circular 39, Circular 46, Circular 108 and Circular 115. 

Tables 2 and 3 are from Circular 115, Forest Service, and 
give relative strength of various species in large and small 
sizes. 

President. — Prof. Hatt, on behalf of our society I want to 
thank you for this interesting discussion. I am surfe it has 
been quite an education to all of us. 

Mr. Reid. — I would say this subject of timber is about as 
vital a subject as any we have under consideration, and I 
would like to ask Prof. Hatt if it would be in order for hina 
to give us some of the figures on the strength of these tim- 
bers referred to, which are to be published soon. Possibly 
he may not feel like giving this out in advance of the publi- 
cation, but if it could be done, I think it would be a great 
advantage to all of us. 

Prof. Hatt. — I shall be glad to do that, Mr. President. 

President. — The next subject is number two, *' Water 
Supply," Mr. C. E. Thomas of the Illinois Central, chair- 
man. 

Mr. Lichty. — We are making very good progress but we 
have quite a number of reports to consider yet and if we 
attempt to complete the list today and tomorrow before 
noon, together with the rest of the regular business, it is 
going to crowd us, and it is thought by some that perhaps it 
would be better to extend the sessions a little further into 
Thursday, and have these side trips on Friday. I would 
like to have the voice of the meeting in regard to this, 
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because it is going to crowd us a good deal to get in these 
side trips and finish up the reports in good shape in the time 
we have. I would suggest, Mr. President, that you put 
this to a vote. 

President. — Gentlemen, what is your pleasure in regard 
to this matter ? 

Mr. Lichty. — As you understand, a trip has been ar- 
ranged for 4 o'clock this afternoon to the breakwater, where 
they are putting in some concrete work ; also a theatre party 
tonight, and, by the way, a luncheon will be served right 
after the theater party, which you all should keep in mind. 
It will be necessary to shorten the afternoon session a little 
today so as to be ready to start with the mayor to the break- 
water at 4 o'clock; tomorrow we might extend the 
session over to the afternoon and make these side trips on 
Friday. If any of the members wish to take additional 
trips, we can arrange transportation for them to go Satur- 
day. 

Mr. A. S. Markley. — We are always short of time and it 
seems to me there is business that we should attend to, and 
it will be neglected if we make these side trips Thursday af- 
ternoon and it will also probably be dark before we return. 
I would rather wait until Friday morning and take the side 
trips then and not try to crowd too much business into our 
last session. 

Mr. Lichty. — I would suggest that we take this trip to the 
breakwater this afternoon and extend the business session 
tomorrow, as that will give us plenty of time. I make a 
motion to that effect. 

Mr. Staten. — I second the motion that we take this trip 
to the breakwater this afternoon at 4 o'clock and continue 
the business session as long as necessary Thursday and then 
make the side trips Friday. 

President. — All in favor of the motion please say aye. 
Motion is carried unanimously. 

President. — ^We will now proceed with the next subject, 
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which is number two, ** Water Supply." C. E. Thomas is 
chairman of that committee. 

(See discussion on standing subject number two, '* Water 
Supply.") 

President. — We will now take up the next subject, which 
will be number three, **Fire Protection." William C. 
Carmichael was chairman of that committee. 

(See discussion on standing subject number three, *'Fire 
Protection.") 

Mr. Eggleston. — I move that we now adjourn until 2 
o'clock this afternoon. Motion seconded by Mr. Large. 

President. It has been regularly moved and seconded 
that we now adjourn until 2 o'clock this afternoon. All in 
favor of the motion please say aye. The motion prevails. 

AFTERNOON SESSION. 

Wednesday, October 16, 1907. 

President.^Gentlemen, you will please come to order. 

President. — At the time of our adjournment this fore- 
noon, we were considering subject number three, **Fire 
Protection." Has any one anything more to say on this 
subject? If so we would be glad to hear it. 

Secretarjr. — Mr. President, we have just received a report 
on '*Fire Protection," subject number three, which I would 
suggest that you have the assistant secretary read. 

Report referred to was thereupon read by assistant sec- 
retary. (See report.) 

Secretary. — Here is also another report on this subject 
from Mr. Shope. (See report, which was also read by as- 
sistant secretary.) 

President. — Gentlemen, you have heard the reading of 
these reports on subject number three, *'Fire Protection." 
What is your pleasure ? 

Mr. Parker. — I move they be accepted and placed in our 
minutes. 

Motion seconded. 
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President. — It has been regularly moved and seconded 
that these reports we have just read on the subject of **Fire 
Protection'' be received and placed in our minutes. All in 
favor of that motion please say aye. Motion prevails. 

President. — Has anyone anything more to say on this sub- 
ject of *'Fire Protection?*' If not, we will pass to the next 
subject, which is subject number four, ** Fences, Road Cross- 
ings and Cattle Guards," Mr. W. M. Noon, chairman. Two 
of that committee are here at this time I believe, but if noth- 
ing is to be said on this subject we will pass it and proceed 
with the next one. 

(No discussion on subject number four, ** Fences, Road 
Crossings and Cattle Guards.") 

President. — We are now ready to take up subject num- 
ber five, ''Preservatives for Wood and Metal," Mr. W. F. 
Parker of the Southern California Railway, San Bernard- 
ino, CaL, chairman. 

(See discussion on subject number five, ** Preservatives 
for Wood and Metal.") 

President. — If there is nothing more on this subject, 
''Preservatives for Wood and Metals," we will now be 
obliged to adjourn on account of the trip to the break- 
water with the mayor. 

Mr. Riney. — I move we now adjourn until 9 o'clock in the 
morning. 

President. — All who favor this adjournment, please sig- 
nify by saying aye. Motion prevailed. 

MORNING SESSION. 

Thursday, October 17, 1907. 

President. — Gentlemen, you will now please come to 
order, and we will have to work fast, as we have consid- 
erable routine work yet before us. In the absence of our 
Assistant Secretary, Mr. Arthur Montzheimer, who has been 
unexpectedly called home, I will appoint Mr. J. P. Canty 
to act in his stead as Assistant Secretary for the remainder 
of our sessions. 



68 

President. — A member from the Reading Boad, Mr. 
Storck, brought a blue print with him of an insulated rail 
joint. Any one who is interested in it will find the plan 
referred to on the table. I have promised to make this an- 
nouncement for him. I have therefore done my part. 

President. — Our standing subject number five, ''Pre- 
servatives for Wood and Metal," which we discussed yes- 
terday afternoon, is very important to us all. Has any- 
body anything more to say on that line ? 

Mr. A. S. Markley. — No one seems to have anything more 
to say in reference to that subject, but I think that is a 
subject which ought to be one of our continuous subjects. 
With the new developments coming up each year for the 
preservation of timber, we will all be interested in knowing 
just what developments take place during the year, and I 
favor the idea of keeping this subject open so we may keep 
in touch with it in that way ; J merely make this as a sug- 
gestion. 

President. — Do you make this a motion ? 

Mr. A. S. Markley. — No, sir, but I will make that as a 
motion. 

Motion seconded. 

President. — It has been f'egularly moved and seconded 
that subject number five be continued as one of our stand- 
ing subjects. All in favor of that motion please say aye; 
contrary, no. Motion prevails. 

President. — We have finished the reports of last year and 
we will now commence on the discussion of the reports writ- 
ten up for this year. The first is number one, ''Experience 
in Concrete Bridges, Arches and Subways,'' W. H. Finley, 
chairman. We have no report on this subject. 

Mr. Lichty. — I will just state that Mr. Finley will prob- 
ably present that report himself. He will be here some time 
today. 

Mr. Lichty. — Before going on with the other reports, if 
there is no objection I would like to read the reports on sub- 
jects number five and six, inasmuch as they did not come 
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out in the advanced copies of reports printed by the Asso- 
ciation. They are, however, now printed and are here. 
Mr. President, if you will allow us to take these up first, 
I will read them, as they are short. 

President. — I think there will be no objection to this and 
you may read them. 

(Report on subject number five, '* Recent Experience in 
the Use of Wooden and Asbestos Smoke Jacks for Engine 
Houses," was thereupon read by Mr. Lichty. See report.) 

Mr. Lichty. — I would now like to read subject number six. 

(Report on subject number six, *' Combination Fasten- 
ing and Lock for. Rolling and Sliding Doors on Freight 
Houses and Other Buildings,'' was read by Mr. Lichty. 
See report.) 

Mr. Lichty. — These copies can be distributed before dis- 
cussion, as they are now on hand. They were not received 
in time to be sent out as advanced copies before the Con- 
vention. 

President. — We will talk first on report number six, 
* * Combination Fastening and Lock for Rolling and Sliding 
Doors on Freight Houses and Other Buildings." This is 
a very important subject, as those of you who heard Mr. 
Aishton speak will realize what it means. I believe, how- 
ever, it will be better for us to take up subject number five 
first. 

(See discussion on subject number five, ''Recent Experi- 
ence in the Use of Wooden and Asbestos Smoke Jacks for 
Engine Houses.") 

Mr. W. 0. Eggleston. — I move this subject number five in 
regard to smoke jacks for round houses be continued one 
more year for further developments. 

Mr. Clark. — Second the motion. 

President. — It has been regularly moved and seconded 
that subject number five be continued to our next year's 
standing subjects. All in favor of that motion please say 
aye. The motion is carried unanimouslv. 



70 

President. — The next subject is number six, ''Combina- 
tion Fastening and Lock for Rolling and Sliding Doors 
on Freight Houses and Other Buildings.'' This is a sub- 
ject which is more or less important to us all. It is not an 
uncommon thing to send a man otit and have to charge up 
a whole day's time to do only fifteen minutes' work to re- 
pair a lock. Has anyone anything to say on this subject? 
If not, we will pass it and proceed to the next subject, which 
is number seven. 

(No discussion on subject number six.) 

President. — We are now ready to take up subject num- 
ber seven, ** Construction of Towers and Guides for Lights 
on Draw Bridges." The committee consists of John N. 
Pen well, chairman, Floyd Ingram, Geo. W. Rear and G. J. 
Klumpp. If there is here anyone who would like to say 
something on the subject, we will be glad to hear it. 

(See discussion on subject number seven, ''Construction 
of Towers and Guides for Lights on Draw Bridges.") 

President. — We will now take up the next subject, which 
is number eight, ''Recent Experience in Protecting Steel 
Railroad Bridges Against the Action of Salt Brine from Re- 
frigerator Cars," R. P. Mills, chairman. Mr. Montzheimer 
is also a member of that committee, but he is not here now. 

Mr. Lichty stated he had been requested to announce that 
a local photographer wished to take a picture of the Con- 
vention in front of the postoffice at 12 o'clock, and that one 
of the supply men would furnish each person one of the 
photographs free, provided he was permitted to place their 
advertisement on the back of the photo. 

Mr. Reid. — I move that we show our appreciation of the 
courtesy of our friend in accepting this offer and that we 
go to the post office and have the pictures taken as re- 
quested. 

Mr. Killam. — I second the motion. 

Motion carried. 

President. — Gentlemen, we are now ready to discuss sub- 
ject number eight. 
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(See discussion on subject number eight, ** Recent Ex- 
perience in Protecting Steel Railroad Bridges Against the 
Action of Salt Brine from Refrigerator Cars/') 

President. — As we have promised to go to the post office 
to have a picture taken, a motion to adjourn will now be in 
order. 

Mr. Large. — I move that we now adjourn until 2 o'clock 
this afternoon. 

Mr. Staten. — I second that motion. 

Adjournment was then taken until afternoon session. 

AFTERNOON SESSION. 

Thursday, October 17, 1907. 

President. — Gentlemen, the time is getting short and you 
will please come to order, as we will have to get to work on 
these subjects that we are to talk on. You understand, of 
course, they will all come up a year from now, so that it does 
not make any material difference if we do not get through 
with them. The next subject to be taken up will be sub- 
ject number one, ''Experience in Concrete Bridges, Arches 
and Subways." Has anyone anything to say? If not, we 
will pass subject number one and take up the next sub- 
ject. 

(No discussion on subject number one, ''Experience in 
Concrete Bridges, Arches and Subways.") 

President. — We are now ready to take up the next sub- 
ject, number two, "Concrete Building Construction," Mr. 
A. 0. Cunningham of the Wabash, chairman. Has any one 
anything to say on this subject number two ? It appears we 
are to have no discussion on this subject and we will pro- 
ceed and take-up the next subject, number three, "Experi- 
ence as to Expansion and Contraction of Concrete Walls, 
Either Reinforced or Plain Concrete," Mr. A. S. Markley, 
chairman. 

President. — For the benefit of the members who have just 
come in I will state the subject again, "Experience as to 
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Expansion and Contraction of Concrete Walk, Either Re- 
inforced or Plain Concrete/' Has anyone anything to say 
on this subject? 

(See discussion on subject number three.) 

President. — ^We are now ready to take up the next and. 
last subject for discussion this year, which is subject num- 
ber four, ** Action of Sea Water on Concrete," Mr. G. Al- 
drich, chairman. We are now ready for discussion of this 
report. 

(See discussion on subject number four, ''Action of Sea 
Water on Concrete." 

President. — The next in order will be ^report of Commit- 
tee on Selection of Subjects for Reports and Discussions. 
Mr. Schall is chairman of that committee and we will now 
hear from him. 

Secretary Patterson.^ — I will state, Mr. President, that 
we have that report here on the desk and the assistant sec- 
retary will read it. 

REPORT OF COMMITTEE ON SELECTION OF SUBJECTS. 

Milwaukee, Wis., October 16, 1907. 

To the Officers and Members of the Association of Railway Sup- 
erintendents of Bridges and Buildings: 

Your Committee on the selection of subjects for next year's 
work presents the following report: 

SPECIAL SUBJECTS. 

Number one. Waterproofing of concrete covered steel floors and 
subways. 

Number two. Modern equipment and tools for erection of steel 
bridges. 

Number three. Protection of structures against the effects of 
electric currents. 

Number four. Protection of embankments from the effects of 
high water by rip-rap or otherwise. 

Number five. Experience in the use of gasoline engines and 
kerosene engines or combination of same for water supply, draw 
bridges, etc. 

Number six. Modern dwelling houses for section foremen and 
section men in outlying districts. 

Number seven. . Reinforced concrete culverts and short span 
bridges. 

Number eight. Methods of erecting truss bridges. 

a. Maintaining traflic. 

b. No traflSc. 
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STANDING SUBJECTS. 

Number one. Pile and frame trestle bridges. 

Number two. Fire protection. 

Number' three. Fences, road crossings and cattle guards. 

Number four. Construction of cofferdams. 

Number five. Preservation of timber. 

Number six. Coaling station and cinder pits. 

F. B. SCHALL, 

W. M. Clabk, 

Committee, 

Mr. Killam. — I move the adoption of this report. 

Mr. Large. — I second the motion. 

Motion carried. 

President. — The next will be the Obituary Committee 
report. 

Assistant Secretary thereupon read the report of the Obit- 
uary Committee. 

REPORT OF OBITUARY COMMITTEE. 

Milwaukee, Wis., October 17, 1907. 

To the Officers and Members of the Association of Railtcay Super- 
intendents of Bridges and Buildings: 

During the last year it has pleased the will of God to remove 
from our number three of the respected members of our Associ- 
ation, thus reminding us of the uncertainty of" life, the certainty 
of death a^d the importance of well living and the preparations 
for death; therefore be it 

Resolved, That we as an Association deeply and sincerely mourn 
the loss of these beloved Brothers: W. H. Keen, J. W. McCor- 
mack and Thomas Humphrey. 

Resolved, That the sympathy of this Association be tendered to 
the widows and families of the deceased Brothers by the Secre- 
tary, and that a copy of these resolutions be printed in our pro- 
ceedings; also a copy be forwarded to the respective families of 
these deceased Brothers. 

J. N. Penwell, 

Committee. 

Mr. O'Neil. — I move the adoption of the report.. 

Mr. A. S. Markley. — I second that motion. 

Motion carried. 

Mr. A. S, Markley. — Mr. President, I wish to state, if it 
is now in order, that we have with us a member from the 
Chicago & Northwestern Road, Mr. H. P. Morrill of Madi- 
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son, Wis., who has been retired, and I move that he be 
placed among our life members. 

Mr. Clark. — I second that motion. 

President. — Gentlemen, you have heard the motion. All 
in favor of same will please say aye. The motion prevails. 

Mr. A. S. Markley. — One word more, Mr. President. I 
think these dates should be kept when our members are 
retired from active service, or when they die, etc., in our 
Proceedings. 

Secretary Patterson. — Mr. President, in connection with 
that proposition I will say that I sometimes have difficulty 
in ascertaining the dates of the deaths of our members. I 
have letters which I have sent to the widows which have 
been returned to me unopened. It is very difficult to ob- 
tain that data, and several times letters of condolence and 
resolutions which have been passed by the Association have 
been mailed to the widows and these letters come back to 
me. 

Mr. W. 0. Eggleston. — There is another member who is 
practically out of service and one whom we all love and re- 
spect, and I move you, sir, that Mr. C. W. Vandegrift be 
placed on the roll of life membership. 

Mr. Riney. — I second that motion. 

President. — It has been regularly moved and seconded 
that Mr. Vandegrift 's name be placed on the life roll. AU 
in favor of this motion please say aye. Motion prevails. 

Secretary Patterson. — I would like to ask the Assistant 
Secretary to read a letter which I have received from Mr. 
Joe Cummin. (Cheers.) 

Bay SHt)RE, N. Y., October 14, 1907. 

Mr, 8. F. Patterson, Secretary, and Members of the Association of 
Railicay Superintendents of Bridges and Buildings: 

. It is with sincere regret that I have to write that I will be un- 
able to be with you at the meeting of the Association, but I can 
assure you that during the coming week my mind will wander 
many times toward Milwaukee and I shall never forget the many 
pleasant reunions I have had with the members of our Association. 
It is composed of the best, biggest-heartetl and most loyal body of 
men that it has ever been my good fortune to be associated with, 
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and I earnestly hope that the gocMi work it has done, and is still 
engaged in, will go on improving more and more as the years go 
by, until it will be recognized by railroad officials throughout the 
country as one of their best assets and receive the encouragement 
that it certainly deserves. When I think of the many warm 
friends I have made among the members, and realize that it may 
be that I shall never meet them again, words fail me, to expiress 
myself as I would wish; but I can assure you that I shall never 
forget the many acts of kindness and words of cheer that I have 
received from the boys, and I may say the ladies also, who form 
so strong an auxiliary to the members. If you should happen to 
meet in this section of the country at any future time, I will use 
my best efforts to be with you, I would have liked very much to 
liave been with you at this meeting, in order to say good-bye per- 
sonally, but it was impossible. Kindly remember Mrs. Cummin 
and me to all, and with the best wishes for the success of the 
Association and that you may have a i)rofltable meeting, believe 
me to be 

Sincerely yours, 

J. H. Cummin. 

Mr. Killam. — It is with great pleasure that I move that 
the name of Joseph H. Cummin be placed on the list of 
life membership. 

W. O. Eggleston. — I will second the motion that Mr. 
Cummin be placed on the life membership roll. 

President. — Gentlemen, you have heard the motion. All 
in favor of the motion, please say aye. Motion is carried. 

Mr. H. P. Morrill. — Brother members, I thank you very 
much, one and all, for the honor you have conferred upon 
me. 

A large number of letters were received by the Secre- 
tary, expressing regrets that they were unable to be present 
at this Convention. 

Secretary Patterson. — I believe there is a little notice in 
one of the technical papers in regard to one of the appli- 
cants whom we voted in yesterday. I suppose it would not 
be wise or proper to make a memorial for him, because we 
have not known him and he was practically not a member, 
as he died before we acted upon his application. I pro- 
pose to return his membership fee to his family, with a let- 
ter of condolence. 

President. — The next is a report of the Committee on 
Resolutions. 
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President. — ^Mr. R. H. Reid was made chairman and Mr. 
H. Rettinghouse and Charles Carr were on that committee. 

Mr. Reid. — If I was on that committee I had not heard of 
it and I do not know whether either of the other members 
have made any report or not. 

Mr. Rettinghouse. — I was entirely ignorant of the fact 
that I was a member of that committee. 

Secretary Patterson. — Mr. President, perhaps these gen- 
tlemen were not present at the time you made your appoint- 
ments. 

Mr. Reid. — I would suggest that this matter be allowed to 
lay over until our evening session, and we will endeavor to 
have a report ready by that time. 

Mr. Perry. — I make a motion that Secretary Patterson 
write to Mr. Joseph Cummin and that he express in his 
letter the respect which has been shown towards him in this 
meeting, in answer to his letter to us. 

Mr. Staten. — I second that motion. 

President. — It has been regularly moved and seconded 
that the Secretary be instructed to write such a letter as 
only the *' Deacon '' can write, and all who are in favor of 
this motion will please say aye. Motion carried. 

President. — I would suggest that the "Deacon" also in- 
clude the other two men who have been made life members. 

President. — The next is new business. Under this head 
the nominations for the next place of meeting will be in 
order. 

Mr. Clark. — I nominate Washington, D. C. 

Mr. A. S. Markley. — I will place the nomination Toronto, 
Canada. 

Mr. Riney. — I nominate Indianapolis. 

The President read a letter from the Promotion Club of 
Peoria, 111., requesting the Convention to hold their next 
annual meeting in that city. 

Secretary Patterson. — I have received letters of invita- 
tion from Niagara Falls, Columbus, 0., Asbury Park, New 
York City and Atlantic City. 
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. Mr. Storck and Mr. Aldrich were appointed tellers to 
count the ballots. 

President. — Gentlemen, the result of the first ballot is as. 
follows : Washington 25^ Toronto 15, Indianapolis 12, and 
no choice. It will therefore be necessary to take another 
ballot. 

President. — Gentlemen, the result of the second ballot is 
as follows: Washington 28, Toronto 14. I therefore de- 
clare the next place of meeting to be Washington, D. C. 

Mr. A. S. Markley. — I move that if the Executive Com- 
mittee find it impracticable to meet at Washington, D. C, 
that they have the power to change the meeting place to 
Toronto, Canada. 

Mr. Killam. — I second the- motion. 
Motion carried. 

President. — We will now listen to the nominations for 
officers, which are as follows : 

President, B. H. Reid; first vice-president, J. P. Canty; 
second vice-president, H. Rettinghouse ; third vice-presi- 
dent, F. E. Schall; fourth vice-president, W. 0. Eggleston; 
secretary, S. F. Patterson; treasurer, C. P. Austin; execu- 
tive members, A. E. Killam, J. S. Lemond, C. W. Richey, 
Thomas S. Leake, W. H. Finley, John N. Penwell. 

Mr. A. S. Markley. — I move that the Assistant Secre- 
tary cast one ballot for all of the officers recommended by 
the Nominating Committee. 
Motion seconded and carried. 

'Assistant Secretary thereupon cast one ballot as directed. 
President. — The Assistant Secretary having complied 
with the motion, I declare these officers duly elected to the 
offices for which they have been nominated. 

President. — In retiring from the presidency of your As- 
sociation, to which you so kindly elected me one year ago, 
I would say that I have made every effort to fill the require- 
ments imposed upon me and to the best interest of the As- 
sociation. I can, however, look back and see where I could 
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have made some improvements. As my administration is 
now a matter of record, these mistakes — if mistakes they 
are — ^might be a lesson to my successor. 

I wish to thank the members of this 17th annual Con- 
vention for their strict attendance and the interest they 
have shown at all of the meetings. 

In introducing my successor to you, I only hope that you 
will extend the same kindly feeling towards him during his 
term as President as you so kindly done to me. I take great 
pleasure in introducing to you Mr. R. H. Reid, our next 
President. Mr. Reid, will you kindly step forward and as- 
sume the duties of your office ? 

Mr. Reid. — Members and Friends of this Association :. I 
cannot say that this call is sudden or unexpected, for the 
reason that some time ago when the question of the nomi- 
nation and election of a President was under consideration, 
it was deemed best to promote the presidents in the way of 
the vice-presidency, and when I accepted the office of vice- 
president, it was understood that in time, if the Association 
considered it advisable, I would be willing to accept the of- 
fice of President, and the Association has so expressed its 
will; and while I do not court the duty it requires, I ap- 
preciate the honor, but with the honor comes the responsi- 
bility of certain work and of doing my share towards mak- 
ing a success of the Association. But no president alone 
can make a success of any association; it is the members 
themselves who make it successful. In giving out their 
views, opinions and their knowledge at these meetings in 
the discussions, they not only benefit themselves but bene- 
fit the Association as a whole, as well as the companies 
which we represent, and I wish for the assistance of the 
members all the way through my administration. I shall 
depend upon each one to do his share. One of the im- 
portant questions is the committee nominations. I am un- 
able at the present time to announce the names of the mem- 
bers who will be asked to form the committees, but I wish 
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to request each of you at this time to kindly take the part 
assigned to you, to take your share of the committee work 
as well as the general work of the Association. / In addi- 
tion to that, I would like it very much if there is any special 
subject which has been proposed for discussion next year, 
if you wiU kindly advise me on which one of the committees 
you would be willing to serve if requested ; I shall certainly 
be very glad to hear from you. A great many of the mem- 
bers I do not know by sight or name^and of some of those 
whom I have met I am unacquainted with the special kind 
of work which they represent. There may be a great many 
especially qualified along certain lines of work who can give 
us the benefit of their knowledge in the committee reports, 
and as I said before, I would be very glad to hear from all 
of you on that line. I do not think I can say anything more 
now, but there is one suggestion I am going to make and 
that is that in the discussions in the meetings I would like 
to have each member who rises to speak give his name as 
well as the name of the road he represents, so that the mem- 
bers may become familiar with each one here. There are a 
good many of us who do not know the names of all the mem- 
bers and in this way in time we will learn the names and 
the location of each member. The reason for the request is 
this, certain work in certain locations has one significance 
and certain kinds of work in another location might have 
another significance. I do not know anything further to 
say at present. I thank you. (Applause.) 

The President then called on the members elected to the 
different offices and requested each to^ assume the office to 
which he was elected. All those present accepted the offices 
to which they were elected. 

President. — This, I believe, concludes the nomination and 
election of officers. 

Mr. Storck. — I move that we extend a vote of thanks to 
Mr. J. H. Markley, our retiring President, for his efficient 
administration of the duties of his office. 

Motion seconded and carried. 

6 
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Secretary Patterson. — I would like to impress upon the 
members the importance of sending in their reports early. 

President. — It will be necessary to hold a short session 
this evening and I would respectfully request that you 
kindly be here at 7.30 this evening for a short time. 

Adjourned. 

EVENING SESSION. 

Thursday, October 17, 1907. 

President. — The meeting will please come to order. The 
first in the order of business is the report of the Committee 
on Resolutions. I will ask the chairman of that committee 
to read the report, or rather Mr. Rettinghouse. 

Report of Committee on Resolutions was thereupon read 
by Mr. Rettinghouse. 

REPORT OF COMMITTEE ON RESOLUTIONS. 

Milwaukee, Wis., Oct. 17, 1907. 

Your Committee on Resolutions respectfully submit the follow- 
ing: 

Resolved, That the thanks of this Association be extended the 
railroads, Pullman and other companies, individually and collec- 
tively, for their courtesies tendered us in connection with our 
Seventeenth Annual Convention; 

To the .C. & N. W. Ry., and C, M. & St. P. .Ry. for providing 
special trains and side trips to the industrial establishments 
near by; 

To Mayor Becker and General Manager R. H. Aishton of the 
C. & N. W. Ry. for their very able and instructive addresses. 

To Prof. Hatt of Purdue University for his very instructive 
address on "Strength of Various Kinds of Timber;" 

To W. H. Finley, assistant chief engineer, C. & N. W. Ry., for 
his interesting description of the Quebec disaster; 

To the Republican House for their kind treatment of all attend- 
ing our Convention; 

To the various industrial plants for their courtesies and hos- 
pitable treatment; 

To the Milwaukee daily papers and the various technical jour- 
nals for reports of the meeting of the Convention; 

To the Supply Men's Association and the different supply 
houses who made exhibits at the Convention and assisted in such 
generous manner in the entertainment of the members and their 
families; 

Also to the Business Men's League, and the Citizens' Business 
League, R. B. Watrbus, Secretary, for courtesies extended. 

R. H. REID, 

II. RETTINGHOUSE, 

Committee, 
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President. — You have heard the report, what is your wish 
in regard to it? 

Mr. A. S. Markley. — I move that the report be received 
and printed in our Proceedings. 

Motion seconded and carried. 

Mr. Rettinghouse. — ^As has been the custom for years, 
during our conventions, or rather at the close of our con- 
ventions, to show by a slight token our appreciation of the 
service rendered by the Committee on Arrangements, we 
have this year followed the same custom, and I also believe 
you will- agree with me that this year the committee has 
certainly excelled in that direction. It has been my good 
fortune to be rather intimately acquainted with the two gen- 
tlemen on this committee and when it came to the selection 
of a suitable present, I fortunately remembered the differ- 
ent tastes of the two members. They are very much in the 
direction of good living. I was located at one time in the 
same town with Brother Lichty and made it a custom to 
very often break bread with his family, and by the way, 
Mrs. Lichty is a very good cook; for that reason I always 
liked to visit them about the time a meal was ready and I 
found that while she provided generously enough at each 
meal that she did not have a table large enough, so we pre- 
sent a dining room table to Mr. Lichty and his wife. Mr. 
Riney, who is situated a little farther West, has different 
tastes. He is farther removed from Milwaukee and it is 
very hard for him to obtain the amber fluid, so has to drink 
water ; for that reason, we have provided him with a set of 
glass ware, so that he can drink water to his heart's content. 
On behalf of the members of this Association, I thank you, 
gentlemen, for the very able manner in which you have 
fulfilled your task. (Applause.) 

Mr. Riney. — Brother Members, Chairman and Ladies: 
For what I have been able to do I did not expect any re- 
compense, for my services were very light. I do not feel 
that I am deserving of anything of this kind and I would 
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have been more pleased to have performed my duty with- 
out receiving this gift, but I thank you very much. 

Mr. Lichty. — ^Ladies and Gentlemen: I did not expect 
anything like this. I have been a member of this Associ- 
ation a good many years. I have heard a good many people 
make a little speech on occasions like this and I have seen 
some of them shed tears. I don't know what I can say to 
thank you. I do love the members of this Association, I 
can say that much, and I only wish I had a few words I 
could say that would express what I wish to say for this 
splendid gift, which I sincerely appreciate and for which 
I thank you all. (Applause.) 

Mr. A. S. Markley. — ^Mr. President, I believe there is no 
further business to come before this Convention and I move 
that we now adjourn to meet in Washington, D. C, on the 
third Tuesday in October, 1908. 

Secretary Patterson. — Second the motion. 

President. — It has been regularly moved and seconded 
that we adjourn to meet at Washington, D. C, provided we 
can complete arrangements that are satisfactory for meet- 
ing there. All those in favor of that motion, please say 
aye ; those opposed, nay. The motion prevails and we now 
stand adjourned, and I hope to meet you all in Washington. 

S. F. Patterson, 

Secretary. 

W. C. KiKBNnALL, 

Official Stenographer, 



DISCUSSION OF COMMITTEE 
REPORTS FOR 1905-1906 



CONTINUED PROM THE FIFTEENTH ANNUAL 

CONVENTION. 

Subjects number one, two and three paused without dis- 
cussion, aa follows: 

I. 
CONCRETE BRIDGES, ARCHES AND SUBWAYS. 

II. 
EXPERIENCE AND USE OF CONCRETE AND 

. TIMBER PILES. 

III. 

CONCRETE BUILDING AND CONSTRUCTION. 



IV. 

BEST METHODS OF WATERING STOCK IN 

TRANSIT. 

Mr. Penwell. — Mr. President, a fuU report on this sub- 
ject was made at our convention in Boston last year, and it 
went into the details as to the best methods of watering stock 
in transit ; and I will say for the benefit of those who have 
just become members, that in last year's proceedings we had 
cuts, made from a number of blue prints, showing the 
Clover Leaf, Boston & Maine, New York Central, Lake Erie 
& Western and others (I forget just what roads they were), 
showing their methods for watering stock. The report did 
not touch upon the duties of the railroad company in re- 
gard to the watering of stock, because that is covered by 
law, but it was in regard to the best method to adopt to 
carry out the instructions of the law. The blue prints were 
all published in the report and information can be had 
from that report. If there is anything new on the subject 
I would like to hear it. I received a number of letters from 
western people, stating it did not concern them, that it was 
not a requirement, and in the East, where I expected they 
did a great deal of watering stock, they also stated they 
were not required to provide for it. It seemed to apply 
more to the middle states. I think ninety per cent, of the 
replies we received were from roads in the middle states 
and it is a subject of vital importance to these railroads. 
This report covers the devise of sprinkling hogs in the cars 
as well as watering them, and I think perhaps the best 
method reported upon was that of the New York Central 
and the Lake Erie and Western roads. I think the New 
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York Central has the best method and forms a better spray, 
but it is more elaborate and costs more money. 

President. — It appears to me that the title of the subject 
is not explicit enough. The best method of watering stock 
in transit might mean merely a sprinkling system to cool 
them, but .that is not on the inside, it is on the outside. 
What is meant by this, cooling them down or providing 
water in the cars for them to drink? 

Mr. Penwell. — The report is intended to cover both sys- 
tems. 

Mr. Upp. — Our experience in watering of stopk from 
water tanks while in transit has been very unsatisfactory, 
having to depend upon train men to do the work and hav- 
ing no provision made whereby this can be accomplished 
except by opening the tank valve, thus giving the stock 
water while the train is moving slowly by the water tank. 
Usually stock watered by this method receives either too 
much or too little water, sometimes resulting in loss of 
stock, especially hogs. I am equipping our water station 
with a two-inch hose to use for this purpose. I think that 
this will be a more satisfactory and economical method. 

President. — I have for the last twenty years attached a 
hose to our water tanks, a two-inch hose, and then used a 
piece of one and one-half inch gas pipe flattened, leaving a 
flat opening in the end to make a good spray, and I have 
found this method very satisfactory. 

Mr. Penwell. — ^We adopted that plan some time ago but 
our trouble was in getting the train men to take care of the 
hose. The agent could* do it, but generally is busy and 
does not. We erected little stand pipes such as referred to. 
We had in view in erecting these little stand pipes a saving 
of the water on account of there being so many places where 
we have to buy water from the city, and in flushing from 
the goose neck, it wastes too much water. With these stand 
pipes that I speak of, we have a small stream of water or 
a spray and the result is a very great saving on our water 
biUs. We have never had any trouble with killing hogs in 
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the car, as the gentleman speaks of, since adopting the 
spraying method. Even if they should become hot after 
loading them, we spray tl^m, and in my opinion it is a very- 
satisfactory method and at the same time very economical. 

President. — In answer to Mr. Penwell in regard to tak- 
ing proper care of the hose, invariably my pumpers take 
care of the hose. We buy cheap, two-ply hose, and 
sometimes it lasts two and three years. I must say, how- 
ever, that I have a very good class of men, who look after 
these things and who take a personal interest in them. 

Mr. Qlark. — ^We are using rather a cheap arrangement 
for drenching cattle or hogs in transit, which consists of a 
two-inch pipe beside the trac^, which comes up somewhat 
like a standpipe, to a height of about seven feet and we 
have a little platform built there so that the trainman 
who is to manipulate them can stand on this platform and 
do the sprinkling. It is made so as to throw a flat spray and 
is controlled by a valve which is within easy reach of the 
person using it; and we can spray the upper deck or any 
part of the car that we wish. We have no hose but have 
been using this arrangement for three or four years with 
very good success. The whole thing can be put up at 
water stations at a cost of less than $50. 

Mr. Carr. — ^Does it become absolutely necessary that 
stock in transit should be watered? Is there a law that 
governs the shipping of cattle and hogs in relation to that? 

President. — In Illinois there is a law. 

Mr. Carr. — I understood that there was a law to that 
effect. However, it is true they al-e not liable to suflfer so 
long as the train is kept in motion, but if allowed to stand 
a little time, in yards along the line, it is quite necessary 
that they be cooled oflf in some manner, either by sprinkling 
or otherwise, and on our line a great many shippers have 
found it veiy advantageous when hogs are loaded to place a 
few chunks of ice in the car and it keeps them in much bet- 
ter condition. So far as sprinkling hogs in transit is con- 
cerned, it is a very simple matter. There is a stand pipe 
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made by the Smith-Bale Company — I believe they were the 
originators of it — for sprinkling the upper or lower deck by 
the train hands, but if ice is placed in the car with the hogs^ 
it will keep them in fine condition for a number of miles. 

Mr. Penwell. — ^Referring to our president's remarks 
about caring for the hose, something depends upon the size 
of the road. We have two little branch roads with few 
trains, and one pumper runs two and in two cases three 
water tanks. It could not be expected that one pumper 
would care for the hose where he has so many tanks. He 
only makes three trips a week to his water tank and could 
hardly be expected to take care x)f that equipment. I 
would like to call the new members' attention to the cuts 
shown in last year's proceedings, especially of the Chicago 
& Northwestern road. They have a very good system for 
sprinkling and one I can recommend. 

Mr. Joslin. — The question of wetting down hogs from 
the goose neck or stand pipe is altogether wrong. It wastes 
too much water and wets the hogs too much. I have seen 
cars running along with two or three inches of water in 
them, where they have opened up stand pipes. It is very 
wasteful of the water and there is perhaps ten times as 
much wasted as need go on the hogs. I think hogs ought 
to be wet down, but not to the extent where it is liable to 
kill them, and I do not think that the train men should be 
permitted to open up the valves on a tank and drench the 
hogs. 

Mr. Clark. — ^In reference to the matter of watering stock, 
I think where it is necessary to give the stock water to 
drink that it is necessary to unload them, and do not be- 
lieve it can be done otherwise to advantage. Now on our 
line, after the stock leaves Chicago, if there is no interrup- 
tion of the traflSc, they are run to Pittsburgh, where there 
are ample facilities to unload, feed and water them; then 
they can be put aboard again and go on to their destina- 
tion. Almost every trunk line has those facilities at cer- 
tain distances. It is just as necessary for the cattle in hot 
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weather to be sprinkled as it is to water them, and if it is 
not done the stock will die. We are now contemplating 
putting up small pens to hold three or four cars of stock, 
at our different terminals, so that in case we have delays or 
an interruption of traffic, the stock can be unloaded at these 
terminals and fed and watered. 

President. — I have not had any experience with the stand 
pipe method, but I would not exchange the hose for all the 
stand pipes I have ever seen. 

Mr. W. 0. Eggleston. — How do you sprinkle the double 
decks ? 

President. — ^We have no double decks. 

Mr. Penwell. — In way of explanation, in regard to the 
stand pipe recommended, you can raise it and lower it, or 
swing it to one side, or adjust it any way you desire, and 
can sprinkle at any angle. 

Mr. Carr. — Do you refer to that used for watering en- 
gines ? 

Mr. Penwell. — ^No, sir, it is a two-inch stand pipe. 

Mr. Staten. — The best way is to have pens at a certain 
distance that will hold some four or five cars of stock, so 
that the stock can be unloaded and fed and watered. In 
my opinion, that is the only way to give them a good drink. 

President. — Is there anything more to be said on this sub- 
ject ? If not, we will pass it. 



V. 

RECENT PRACTICE IN COFFERDAM WORK. 

Mr. A. S. Markley. — The president has had some experi- 
ence in this line, and we might hear from him. If he has 
any objections to speaking from the chair, I suggest that 
some one take it for him. 

President. — I will say that I have had some very inter- 
esting and profitable experience in this connection in the 
past two years in renewing three new piers under our Illi- 
nois River bridge at Peoria, 111. I commenced this work on 
the 15th of October, two years ago. The first pier we put 
in w^as at the east end of a 287-foot draw bridge. At one 
time the old pier was in danger of being washed out. To 
prevent this, about twenty carloads of rip-rap stone were 
put in. In size, these stones were about what two men 
could handle. You can imagine what a job it would be to 
drive any kind of piling through a mess of this kind. I 
made the dam very large in order to get outside as much 
as possible, of the rip-rap stone, but fully one-half of our 
staves rested on them. This served as a perfect filter un- 
der them, and all the pumps we had would lower the water 
but ten inches. The next move we made was to put 
twenty-five carloads of clay on the inside of the dam and 
then drove another dam as small as was feasible, and then 
jetted the clay that lay between the two dams down in 
around the rip-rap stone in order to fill up the voids. This 
proved a great benefit, but our troubles were many before 
we finished; for instance, whenever we pulled a stone out 
from under the stave, a big leak would surely foUow. It 
was then necessary to drive the stave that rested on the 
stone just removed until it struck another one. This 
course was followed up in this way until we reached foun- 
dation. I used what is called Wakefield Sheet Piling, made 



90 

of 3 by 12 pine, 3 ply, 24 feet long, bolted together with. %- 
inch bolts every three feet. Inasmuch as this subject is 
to be continued next year, I will not go any further into the 
matter at this time. 

Mr. A. S. Markley. — ^How did you drive the Wakefield 
sheathe piling f 

President. — ^With a seven hundred pound hammer. The 
leads of the driver were suspended from the ends of the 
derrick boom and we swilng it around wherever we wished 
to drive. The leads were only about twelve feet long*. 

Mr. Penwell. — I would like to say something about the 
same subject the president is talking about. I visited that 
particular job a number of times while it was under viay 
and I must say there has been the least said about this par- 
ticular piece of work of any work of equal importance in 
this country. You can imagine putting down a coflferdam 
in a lot of rock which had been thrown in there twenty-five 
or thirty years before. You will probably have some idea 
of what our president had to contend with. I visited this 
work at one time when he was trying to work through this 
old stone, and it must be said to his credit and of the road 
he represents that this piece of work was performed with- 
out any accident, so far as I have ever heard; and it was 
one of the most successful pieces of work of that nature 
I have ever witnessed. There were times when I felt our 
president would become discouraged and start a new cof- 
ferdam, but he did accomplish his undertaking and the 
new pier is completed, and I must say it is a credit to him 
as a superintendent of bridges. 

Mr. Eeid. — ^What distance from the bottom of the rail to 
the bottom of the foundation was it ! 

President. — ^Forty-one feet. 

Mr. Reid. — ^We have recently put in a couple of coffer- 
dams at Indiana Harbor, twenty miles east of Chicago, on 
our line, for building abutments for new drawbridges. We 
drove thirty six-foot sheathe piling and drove down about 
thirty-two feet below the lake level. We expect to start 
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the driving of the foundation piles in a couple of weeks. 
We used a water jet and a three thousand pound hammer 
in driving the sheathe piling and it is standing satisfacto- 
rily. 

President. — Is there anything more to be said on this 
subject f If not, we wiU proceed to the next subject. 

VT. 

MODERN COALING STATIONS AND CINDER PITS. 

(No discussion.) 



VII. 

CONSTRUCTION OF BUMPING POSTS FOR PAS- 
SENGER AND FREIGHT CARS. 

Mr. Reid. — This question of bumping posts was discussed 
pretty thoroughly last year. Since then, however, I have 
had occasion to notice a good many bumping posts at our 
different terminal points, both the Gibraltar and Ellis, and 
nearly all of them are knocked out sooner or later, many of 
them sooner. It is very seldom that a good pile bumping 
post can be knocked out, where good white oak piles are 
used and driven in firmly and properly braced. I believe 
they will stand the concussion of any ordinary car that is 
built and if there is anything wrecked it will be the car. 
I think the best plan is to put in a good pile bumping post 
rather than a patent bumping post. 

Mr. Penwell. — ^We use pile bumping posts almost alto- 
gether and find them very satisfactory. In some places, 
however, we have been compelled to use the patent bumping 
posts, but I never yet found a bumping post that would re- 
sist the impact on the Lake Erie and Western roads. Both 
the Gibraltar" and Ellis have been demolished a number of 
times on our road, and the pile posts have been damaged to 
such an extent that we were unable to repair them, and we 
were compelled to saw them off and replace them with a 
patent bumping post. I might tell you of the experience 
of one of our superintendents on a southern road, where 
there were a number of spur tracks running down to the 
bay, and about twice a month the wrecker had to be sent 
there to pick cars out of the bay. It was decided to do 
away with the bumping posts entirely and to place three 
planks on the rails. This was tried on some ten or twelve 
tracks running down to the bay by removing all the bump- 
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ing posts and putting down the three-inch plank and issu- 
ing a circular, stating how many cars each track would hold, 
and nearly a year and a half after they discarded bumping 
posts had never been called upon to take a car out of 
the bay since that time. They depended upon them, but 
after they were taken out they had no further trouble. 
There are other places where I think it is a waste of money 
to use bumping posts. 

Mr. Killam. — I believe last year as chairman of that com- 
mittee that I secured all the information it was possible to 
get at that time from the various members of this associ- 
ation and their opinions on bumping posts, which were 
in the proceedings printed last year. I do not know, Mr. 
President, that there is anything more that can be added to 
that report. We have different kinds of posts and have in 
use a good many of the Ellis bumping posts at our terminal 
stations, such as St. John, Halifax, etc. A good many of 
them are fitted up with a spiral spring, and when a car 
strikes it, it deadens the blow, or rather the car rebounds, 
and no damage is done. I do not believe we have had two 
broken bumping posts of the Ellis type during the last year 
on the whole system of our road. In some places we use 
simply a pile of earth, which is the very best bumper, if it 
is large enough to run against. They may get the cars off 
the track, but will not cause much damage. However, I 
cannot say anything additional in reference to what in- 
formation was secured last year. Both the Ellis post and 
the Gibraltar were recommended by your committee, but 
the Ellis post has done excellent service and has been im- 
proved very much by being fitted up with the spiral springs 
in the head block, as that serves to deaden the blow. 

Mr. McNab. — ^We formerly used nothing but pile bump- 
ing posts, driving three piles in back row and two in front, 
bolting timber between them and in front of them for draw 
bar to strike against, but we have discarded the pile bump- 

r 

ing post entirely, as we find that they are not proof against 
the impact of the rolling stock that is in use today. On 
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nearly all our important spur tracks we use Ellis bumping 
posts, which give very good satisfaction, but on our less 
important spurs we use nothing but a pile of earth. 

Mr. Hubbard. — I have used a number of pile bumping 
posts, but most of them rotted oflf inside of eight years, 
and the others driven were broken. These piles as used 
were about twenty-five feet long and driven in the ground 
to a depth of twenty feet or more and they were eighteen 
inches in diameter. I have seen them broken completely 
oflf. That is, two in front and one at the back with a piece 
14x14 in between. We have also used the Gibraltar bumper, 
but I would not say much about that or the Ellis, which we 
have used in our passenger stations and those have given 
very good satisfaction, but where used in the freight yards 
they did not give good satisfaction out there. I have taken 
them out, also removed the pile bumpers and put in frame 
bumping posts of our own make, in regard to which I have 
previously reported, as you will see from last year's report. 
Those I have used for many years and some of them have 
now been in use fourteen or fifteen years and they are still 
in the ground and have never been broken. Never had but 
one broken and that was where they had a train of twenty 
or thirty cars to strike it when going at a rate of about 15 
miles per hour. I have on my division about 200 bumpers 
and we have very little replacing to do with those of our 
own make. 

A. S. Markley. — ^We commenced using the Ellis bumping 
post some years ago, but recently have been using the 
Gibraltar. The first named in my judgment is most eco- 
nomical to install and to maintain. When it is destroyed 
or damaged it can be repaired in the field at less expense 
and more material is received with the bumper, making 
less for the railroad to furnish in installing in the case of 
the Gibraltar. The latter being riveted together and se- 
cured to rails with bolts through rail flange make them 
more diflScult to repair and more likely to be destroyed en- 
tirely from hard blows than the Ellis. 
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In order to install an Ellis post the railroad furnishes 
the following: 

1 tie . . . . . . . $0.55 

y2 yard concrete ..... 3.00 

Labor, 2 men, 1 day . . . . 5.00 



$8.55 

To install a Gibraltar bumping post, the railroad com- 
pany furnish the following : 

29 lineal ft. 80-lb. rail, $31.81 per ton . $12.32 

15 lineal ft. 65-lb. scrap, $17 per ton . 2.36 

7 track ties . . . . . 3.85 
Labor installing, 3 men, $1.75; 1 man, 

tp^.DU . . . . . . I . iD 

$25.48 



I. 

PILE AND FRAME TRESTLE BRIDGES. 

(No report.) 

A. S. Markley. — ^I should like to know what stringers are 
being used by various roads in trestle work, giving number 
of strips under each rail, size of same, length of reach or 
span. 

Of course, the weight of rolling stock decides on charac- 
ter of stringer used. Our present standard is four string- 
ers, 8x16, under each rail, 15 foot reach or span, packed 
one inch apart, 8x8, 9-foot tie, sized to 7% inches, drift 
bolted to stringers every fourth tie, no corbel. Previous 
to above standard we used three ply, 7x20, 14 foot reach, 
four feet long, 7x10 corbel, 6x8, 9-foot tie, dapped to five 
inches, fitting tight over stringers. All methods have their 
advantages. First named or present standard: In or- 
der to line the trestle by throwing ties, it is necessary to 
draw out drift bolt and put in ano£her place, on account 
of not missing the hole in stringer. After being lined the 
bridge does not get out of line sufficiently to miss the hole in 
the stringer. It is impossible to thoroughly inspect the two 
center members only on top and bottom edges. Short bear- 
ing on cap where splices are made in stringers, more par- 
ticularly where cap has sap or wain, corbel would overcome 
this. Change of ties from 6x8 to 8x8 wherein all previous 
ties were 6x8 makes it somewhat expensive to repair, the 
rail likely to kink where only secured to stringer every 
fourth tie. Rails are usually tighter on bridges than any- 
where else on the road, on account of their location, usually 
where there is a sag in the grade and where the force is con- 
centrated. 
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Renewal of trestle with piles where four strips are used 
makes it impossible to drive two piles between them where 
it is desirable to do so. 

The advantage of previous standard 7x20 three ply 
stringers, 14-foot reach, the same sized tie being used that 
has been heretofore used, makes repairs economical. Ties 
dapped tight over stringer one inch deep makes it doubly se- 
cure from expansion or springing out of rails, thereby in- 
suring good line throughout the bridge. The use of cor- 
bels secures the very best bearing on the cap and permits 
lining, by sliding with a jack screw the stringers on the 
caps, stringers being secured to the caps in line, with 
chuck 3x10, 12 inches long, both spiked to cap, with 
small chip under, at end next to the stringers to permit 
circulation of air between cap and chuck. Where three 
members are used with this depth, least deflection is se- 
cured and better inspection can be made. Under no con- 
ditions should over three members be used and preferably 
only two. If it should become necessary to shorten the 
reaches or spans to secure the desired strength in stringers, 
corbels should be used and every tie dapped. Covering 
stringers with No. 22 galvanized iron is objectionable on 
account of making it impossible to properly inspect the 
stringers. 

Mr. Reid. — This is a broad question. The designing of 
a pile trestle bridge really is not included in the work of 
this association. Undoubtedly, however, on a good many 
roads the superintendents of bridges and buildings prac- 
tically have the designing of their own trestles, and I have 
been thinking of that some during the past year, that it 
might be well to establish a standard plan of trestle. Our 
standard is a three-course nine by eighteen stringer for a 
fifteen-foot panel, using selected stringers. 

Mr. Clark. — The standard pile trestle on the B. & 0. 
road is four piles capped with a twelve by fourteen of hard 
pine. Our standard plan for a twelve and one-half foot 
span is three ply eight by sixteen chord for a fifteen or 
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sixteen-foot span four ply eight by sixteen. Anything 
over sixteen feet up to twenty feet is five ply. We use no 
corbels whatever. The tie is eight by eight, framed, to 
seven inches, using a six by eight wooden guard rail framed 
to five inches, and on some of the heavy curves we use an 
inside iron guard rail for protection of the bridges in times 
of derailment. I think that is all the dimensions that I 
remember of for our standards. 

Mr. Aldrich. — On the New York, New Haven & Hartford 
road we have a blue print furnished by the engineering de- 
partment and this blue print gives the size of stringers to 
be used for any opening that we may have. We use all 
hard pine timber for our stringers and eight by eight ties, 
eleven feet long, sized to seven inches, with a six by eight 
guard rail, and in our pile trestles we use four piles to a 
bent. I believe this is about all I have to say about it. I 
have a blue print here with me which I have had for some 
time and there may have been some changes, but it shows 
what is pi'actically being used at the present time. 

N. Y., N. H. & H. R. R. 
Hard Pine Stringers Under Each Rail. 



Spaji O. to C. Bents. 


1st Class. 


2d Class. 

■ 


ad Class. 


8 ft.^Q in. 


2-7 in. X 16 in. 


2— « in. X 14 in. 


2—7 in. X 14 in. 


10 f t.-O in. 


2—9 in. X 16 in. 


2—8 in. X 16 in. 

• 


2—7 in. X 18 in. 


12 f t.-O in. 


2—12 in. X 16 in. 


2-10 in. X 16 in. 


2—8 in. X 16 in. 


14 f t.-O in. 


8—11 in. X 16 in. 


2—12 in. X 16 in. 


2—10 in. X 16 in. 


16 ft.-O in. 


3—11 in. X 18 in. 


2—12 in. X 18 in. 


2—12 in. X 16 in. 



Note.— 1st Class Includes 78 Ton Consols, 72| Ton Mogul and 654 ^on Pas- 
senger. 
2d Class Includes 72^ Ton Consols, 64 Ton Mogul and 61 Ton Passenger. 
8d Class Includes 66 Ton Mogul and 56 Ton Passenger. 
Fiber Stress about 1,000 lbs. per square inch, no impact. 

Mr. Canty. — I have always been under the impression 
that dapped ties on wooden trestles are unnecessary. The 
stringers as ordinarily arranged are directly under the rail, 
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and the tie serves only to hold the track to proper gauge 
and alignment. For this purpose the ties six inches deep 
are thick enough and anything thicker than that would ap- 
parently be wasteful. Besides, the dapping of the tie 
takes considerable labor. I think the cheaper way, which 
is fully as effective, would be to spike your ties. Spikes 
three eights by ten will answer. It would seem to me that 
if you can save one inch thickness in the tie it would be 
worth striving for, everything else being equal. 

Mr. Penwell. — ^Do you mean to spike each and every tie? 
Mr. Canty.— On our road we use spikes in every tie, stag- 
gered in the stringers. 

Mr. A. S. Markley. — ^What size stringers do you use f 
Mr. Canty. — For fifteen-feet spans we use two ten by 
sixteen stringers, hard pine under each rail. 

Mr. Parker. — I have listened with considerable interest 
to this discussion. On my division of five hundred miles 
I have about forty thousand feet of wooden trestles and 
would like to know of the experience of some of the mem- 
bers with reference to using galvanized iron covering for 
the chords and caps. Our standard plan provides for the 
use of No. 26 galvanized iron covering. We use four 
seven by sixteen stringers in each chord for a fourteen- 
foot span. »We do not use any corbels, and we use a six by 
eight tie, but do not dapp the ties. I do not like the idea 
of dapping the ties. 

Mr. Penwell. — ^We are not using iron covering of any 
kind on our stringers, but we are using avenarius carboli- 
neum, and it is proving very satisfactory with us. We have 
been using it two or three years. It is no protection from 
fire, but it preserves the timber. 

Mr. W. O. Eggleston. — As it is getting late, I move that 
we continue this subject tomorrow morning. 

President. — We are ready now to hear from the mem- 
bers relative to protecting the stringers by covering with 
galvanized iron.. 
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Mr. W. O. Eggleston. — ^We cover our stringers and caps 
with galvanized iron. 

Mr. Reid. — ^About eighteen years ago we covered our 
stringers and some of the caps on the Lake Shore road with 
sheet iron, using galvanized and some painted black iron. 
It makes a fairly good protection for the stringers against 
fire, as well as against rot, but the circulation of air around 
the stringers is not as good for drying out. On the other 
hand, the stringers are kept more free from water. It 
might be a good thing, but whether it is good enough to 
warrant the additional expense of maintaining it is a ques- 
tion. 

Mr. Killam. — ^We have covered chords with zinc. I con- 
structed a bridge of a two-hundred and ten foot span in 
eighteen hundred and sixty nine, and the chords were cov- 
ered with zinc across the top of chords and clamps, which 
were of hackmatack and nailed with zinc nails, and it 
stood twenty-three years and the clamps were apparently 
as good as though it had been in but six months, looked 
perfectly good. There is no question in my mind but that 
covering with zinc is preferable and that it will add double 
the length of time to the life of the timber. 

President. — In looking over the reports I have noticed 
that subject number seven is to cover this point, and I do 
not think it advisable to carry on the discussion longer on 
this subject, and I would like to ask the members in talk- 
ing about these reports to try to confine themselves strictly 
to the subject in hand. The main point I think we are now 
interested in finding out is the size of the stringers gener- 
ally used and the length of spans, the size of the tie, etc., 
and I would like to hear from every member on that point. 

Mr. Staten. — I would like the members to say what size 
stringers they use and what the length of span is on the dif- 
ferent roads all over the country. 

Mr. W. 0. Eggleston. — ^We have for the various length 
of trestles a standard plan, but I did not come prepared 
to say just what those standards are. 



101 

Mr. Large. — On the Pennsylvania Co. lines, with which 
I am connected, we have a regular standard for sizes of 
stringers, to be used according to the length of span, but we 
do not use anything longer than sixteen feet, for which we 
lis three stringers, ten by eighteen, on a sixteen-foot span. 
Of course we have storage trestles of twenty-foot spans, 
but they are only used for storing. We use corbels on all 
trestles, and do not pretend to build trestles for main line 
at all without putting corbels on. We use six by eight 
wooden guard rails. 

Mr. Perry. — On the Beading system, in relation to 
stringers for trestles, we calculate the strength required for 
length of span. The amount^ of timber or square inches 
that is required for a certain length of span must be figured 
upon, the same as for truss bridges. We have been using 
for a 12-foot span two 9x16 stringers and the strength of 
timber necessary to safely carry any load can be computed. 
President. — ^Anything more on this subject? If not, we 
will pass it. 

Mr. Sibley. — ^I would like to hear, Mr. President, a little 
further expression as to the manner of framing the ties or 
just placing them on the sides with dapps, as there seems to 
be a little difference of opinion. 

Mr. W. 0. Eggleston. — I might say our tie is eight by 
eight, nine feet long, sized to seven and one-half inches. 

Mr. Clark. — The standard B. & O. tie is eight by eight, 
nine feet long, sized to seven inches and all ties are dapped. 
Mr. Ejllam. — Our standard ties on the Intercolonial rail- 
way are eight by ten, hard pine, twelve and fourteen feet 
long, according to the bridge. The rule is that nothing less 
than twelve feet in length ties shall be used. 

Mr. H. H. Eggleston. — Our standard tie for pile and 
frame trestle is seven by eight, nine feet, six inches long, 
sized to SIS inches. 

Mr. Wolf. — ^We use fourteen by fourteen caps and eight 
by eighteen stringers, three stringers under each rail, and 
we separate them by means of a three-inch spool washer. 
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Our ties are eight by eight, surfaced to seven and three 
quarter inches, but not dapped. We do not dapp any ties 
or use any corbels. Our guard rails are six by eight and 
dapped to five inches, which serves to hold the ties in po- 
sition. 



II. 

WATER SUPPLY. 

(Standing Subject No. 2.) 
REPORT OF COMMITTEE. 



To the Association of Railway Superintendents of Bridges and 
Buildings: 

Chicago, III., July 29, 1907. 

I give you below results of several tests made on the Illinois 
Central which show results obtained under different conditions 
at several of our pumping stations. I also give you results of a 
test made under working conditions on an 8" pipe line 17,000' long, 
located at what is known as "Big Muddy Pumping Station" and 
at which time we were pumping 750 gallons per minute through 
the main and were maintaining a pressure of 125 pounds at the 
pump house. 

You will note that these tests were taken at a distance of about 
1700' and shows about an equal resistance between each test. 
Taking Into consideration the number of elbows in the line, this 
is somewhat lower than we would calculate theoretically, and for 
this reason the results are given on attached sheet. ^ 

C. E. THOMAS, 
Chairman. 
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RECORD OBTAINED ON 8 INCH PIPE LINE, BIG MUDDY 

PUMPING STATION. 



Test No. . 


Location. 


Pressure. 


Differenoe. 

« 


No. Ell. 




Under tank (60 feet 








1 


head) 


89 


18 


2-90" 


2 


3,400 


60 


21 


2-90° 


3 


5,100 


66 


5 





4 


6.800 


84 


19 


2-90° 


6 


8,600 


90 


6 





6 


10,200 


106 


16 


4-45° 


7 


11,900 


115 


10 


2-45° 


8 


14.600 


123 


8 





9 


16,800 
(690 feet So. Pump- 


125 


3 













house) 




100 


9 



Bi^ Muddy to B. H. Tank 16,990 feet 8 inch C. I. Pipe. 



DISCUSSION. 

Mr. Thomas. — ^Your water committee has not prepared a 
very elaborate report, but we have a statement of some 
tests which were made under working conditions, showing 
the different types of pumps used on the Illinois Central 
and the difference in lift, difference in hours pumped and 
length of the discharge is given ; also the amount of fuel 
consumed. It is possible some one might wish to ask ques- 
tions in regard to these tests, and if so, we wiU be pleased 
to answer them. 

Mr. A. S. Markley. — I would like to ask in their investi- 
gations if they encountered any one who turned the ex- 
haust into the suction pipe, thereby heating the water for 
the purpose of saving fuel in the winter and preventing 
freezing. 

Mr. Thomas. — ^We did not investigate that matter, but 
still it is practised on some of the roads, and so far as my 
experience goes, there is nothing objectionable in turning 
the exhaust into the suction line. 

Mr. A. S. Markley. — In conversation with one of the mem- 
bers I have learned something of which I never heard be- 
fore and that is concerning the use of coal oil in connection 
with gasoline engines; that is, pumping for about twenty 
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minutes with gasoline and then turning off the gasoline and 
using coal oil or kerosene. I certainly intend to try that 
in the future. 

Mr. Swenson. — We are experimenting with kerosene in 
place of gasoline. I use one tank of kerosene and one tank 
of gasoline^ and start the gasoline engine with gasoline and 
run it for twenty minutes, until the cylinder becomes hot, 
then, I turn the gasoline off and start it with kerosene and 
have the gasoline engine run all day on kerosene. I have 
done this on one coaling station for four months, and I 
think it will be a great saving to the company if we can be 
sure it will run satisfactorily, as we pay only seven cents 
per gallon for kerosene and eleven cents per gallon for gaso- 
line. 

Mr. A. S. Markley. — ^Did you make any change in the 
engine ? 

Mr. Swenson. — ^No, sir, we have not made any change in 
the engine. We just have two tanks, one for gasoline and 
one for kerosene, and all we do is to turn the gasoline off 
and put on the kerosene. 

Mr. Montzheimer. — The manufacturers of gasoline en- 
gines are prepared to modify them so that kerosene oil can 
be used wherever desired. I understand a ten or twelve 
horse power gasoline engine can be fitted up for using kero- 
sene for about $50, so it makes an efficient engine and very 
nearly of the same horse power as the one designed for gaso- 
lin exclusively. Of course it makes a large saving in cost 
of fuel. 

Mr. Joslin. — I have had some experience in using kero- 
sene on a gasoline engine, but I never had any satisfactory 
results, and I have mixed gasoline and kerosene together 
and done a certain amount of work with it, but could not 
get a perfect combustion, and it was not entirely satisfac- 
tory, and I do not believe it is of much value to use the kero- 
sene except as a lubricant. 

Mr. Clark. — I would like to ask Mr. Montzheimer if they 
change these engines to use kerosene entirely or whether 
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they are fixed to start with gasoline and then turn on the 
kerosene, that is, in regard to changing the engines so as 
to use kerosene, as he spoke of. 

Mr. Montzheimer. — ^We have not had any of our engines 
changed. All of our engines are made for gasoline ex- 
clusively, but Mr. Fred Von Sehle^ell, who is mechanical 
engineer for Fairbanks, Morse & Co., told me that he could 
put this attachment on our engines, so that kerosene could 
be used exclusively and no gasoline would be required. 

Mr. Powers. — I would state in addition to the remarks 
of Mr. Montzheimer, that during the conversation I had 
with the Fairbanks, Morse & Company's man, he recom- 
mended that we have a gasoline tank as well as kerosene, 
and to use the gasoline for starting, and after started then 
apply the kerosene, otherwise they would have to devise a 
special torch for exciting a gas from the kerosene, in order 
to start up, and that would make an additional expendi- 
ture. He thought any contrivance for generating gas from 
kerosene would answer the purpose. 

Mr. Clark. — I would like to inquire of Mr. Powers if it 
is not a fact that when the engine is shut down and when 
started up again, would not kerosene be a detriment to the 
gasoline ? 

Mr. Powers. — The way it has been explained to me, I be- 
lieve not, and that there would not be an influx of kerosene. 
It would take a greater degree of heat to generate gas from 
kerosene than from gasoline, but I understand it would all 
generate so that there would not be any oversupply at time 
of shutting off the power. 

President. — If nothing more on this subject, we will pro- 
ceed to the next one. This discussion has been a very inter- 
esting one. 
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FIEB PEOTECTION. 
standing Subject Number Three. 

REPORT OF COMMITTEE. 

To the Association of Railway Superintendents of Bridges and 
Buildings: 

Our Fire Protection on the Oklahoma Division of the C, R. I. 
& P. Ry., is composed of water barrels placed at all the trestle 
bridges, one at each end of the trestle and one barrel every fifth 
or sixth bent. These barrels are filled with water and it is the 
duty of the section foremen to see they are kept filled. In addi- 
tion to this the section foremen are required to keep vegetation 
and rubbish of all kind cleared away from wooden structures and 
buildings on their respective sections. 

This last May our people adopted a fire proofing covering for 
pile and timber trestles, which I consider an excellent thing. 
(See blue print attached.) 

For our station buildings, if at towns where there are city water 
works, we instal fire hose. At the smaller stations where city 
pressure can not be had, we go back to the water barrel system, 
placing one barrel at each end of the station building. Also at 
stations where water tanks are located we have hydrant and 
hose connection and use tank pressure in case of fire. 

This is practically the method of fire protection used by the 
majority of the roads west of the Missouri river. 

Wm. Cabmichael. 

Fresno, Cal., September 21, 1907. 
Our protection is practically the same all over the Santa F6, 
especially so on the Coast Lines. In small towns where we do 
not have city protection we use switch engine with small duplex 
pump with hose attached and in small stations where switch 
engine is not available we use the standard underwriter fire extin- 
guishers which we find are very effective in putting out small 
fires, but are of no use when fire gets any headway. I find that 
our switch engines are very effective in putting out small fires 
around station and throughout the yard. I cannot state posi- 
tively in regard to other roads, but what I have noticed I find 
they use the switch engine and pump where available and the 
fire extinguishers in small places. 

D. A. Shope. 

Wm. Cabmichael, 
D. A. Shope, 
A. Shanb, 
S. F. Clapp, 

Committee. 
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DISCUSSION. 

President. — Those who wish for information in regard to 
covering stringers and caps wiU be right in line at this 
time and can obtain that information now. 

President. — In talking with a member this morning, he 
told me that caps which had been in use for twenty years 
were just as good when the bridge was taken down as when 
they were put on, and I would like to have him make it 
known in the convention. 

Mr. Swenson. — ^We have used galvanized iron on top of 
our caps, covering the whole length, and I also put gal- 
vanized iron on top of the stringers over the caps, using No. 
28 galvanized iron, 30 inches wide by 72 inches long, two 
pieces. This helps to protect the stringers from getting 
rotten ; also helps for fire protection. I have taken the tim- 
ber out of some of the bridges that we filled and found 
the caps to be very good, and one bridge I filled, in which 
the caps had been in use for seventeen years. This goes 
to show that the galvanized iron is doing some good. 

Mr. Staten. — ^May I ask the location of this bridge ? 

Mr. Swenson. — This bridge is located on the Soo line, 
Missouri Eiver division, North Dakota; number of bridge, 
X-303-A. 

Mr. Clark. — In regard to the matter of fire protection ou 
our trestles, my experience has been with caps on trestles, 
as referred to by the gentleman on my right, is that nine 
times out of ten I have always found the cap to give out on 
the underside, on the heads of the posts. The posts com- 
mence to shove up through the cap and that being the case, 
I do not think the covering would make much difference. 

Mr. A. S. Markley. — Mr. Clark's experience is quite dif- 
ferent from any that I have had. The decay of the caps 
has always commenced on the top and the stringers invari- 
ably start rotting from the end and top. Mr. Swenson 's 
idea is feasible in regard to the protection of the stringers 
where they first give out, at the end. On one part of our 
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road, near our terminal at Chicago, we had a good many 
fires on the trestles, on account of the engines being fired 
up with wood, when just starting out, and they wotlld set 
fire to these bridges three or four times a year, and in that 
particular case we keep these bridge stringers covered with 
galvanized iron, and it has reduced the number of fires, in 
fact we have had no fires since we have done this. As to 
the cost, if I remember correctly, it is about 30 cents per 
lineal foot for the labor and material. No. 22 galvanized 
iron. 

President. — Has any other member anything to say on 
this subject ? This is a very important subject, indeed, be- 
cause of the question of the high-priced timber, and it is 
worth the while to protect it. We have protected our 
stringers and decks for the last fifteen years and for your 
information would state that we have a deck on one bridge 
that has been on fifteen years and the stringers are just as 
good as the day they were put on. But of course a better 
class of timber was used than we get now. I never cover 
the stringers when I build the bridge new, but leave it open 
for a year until the sap gets out and to permit the timber 
being properly seasoned. Then we put on the galvanized 
iron. We use twenty-eight inch galvanized iron for the 
covering, No. 22. It costs us 25 cents per lineal foot put 
on the bridge, and that is a very small expense. 

Mr. Reed. — As I understand it, you put on the stringers 
and then let them season for a year before you put the cov- 
ering on. I would also like to inquire if you put it on the 
entire stringer. 

President. — Tour understanding is correct and we put 
it over the entire stringer from one end to the other. 

Mr. Wolf. — I would like to inquire of the president if he 
uses line spikes. 

President. — No, sir, I do not use any line spikes and I do 
not like them. 

Mr. Parker. — ^We do not use any line spikes, but I have 
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noticed that where the ties give out first is under the rail 
where the track spikes are driven in, and sometimes it is 
necessary to pull a spike and respike it, and it leaves a hole 
if not plumed up. 

Mr. Canty. — No doubt the line spike affects the length of 
Kfe of the tie somewhat, but if you do not use them, it is 
necessary to dapp the tie. I think, considering everything, 
a line spike is more economical. 

Mr. Aldrich. — In relation to dapping the tie, I would 
state that in our part of the country we use hard pine and 
it is difficult to get timber without sap, and in nine cases 
out of ten, the dapp is in the sap. We put the sap side 
down, and as I said before, generally we get rid of the sap. 

Mr. Penwell. — ^About the protection from fire and 
weather, we have never used any iron covering, but have 
always thought it might be a good thing, excepting that it 
prohibits the proper inspection of the bridge when the 
stringers begin to decay. Another protection that has 
been offered hy a number of the roofing companies is an 
asbestos covering which they recommend for use over the 
stringers, but I have always been under the impression that 
it would wear through in a year's time and have not con- 
sidered it. I had in mind that nothing less than No. 24 
galvanized iron would answer the purpose. We are using 
avenarious carbolineum, and it is very satisfactory with us 
so far ; but that does not protect from fire. One of their 
representatives stated that it would be a certain protection, 
but I do not agree with him. It is very inflanunable, and 
while it does not protect us from fire, I am satisfied it is 
very good protection from the weather. We have to pro- 
tect our bridges in some way and I wish to know whether 
it is practicable to go on and use carbolineum. Assuming 
that it is of value, then arises the questions of how to pro- 
tect against fire. For myself, I like the way the discussion 
points in regard to the iron protection. 

Mr. Killam. — I think the zinc, if properly put on with 
copper nails, affords splendid protection and will add very 
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much to the life of the cap or stringer, but I consider it 
useless to put on this material with any other than copper 
nails, for the reason that if you do they will rust out too 
soon. 

Mr. Sibley. — In regard to this matter of fire protection 
for bridges and trestles, I am h^re for information and I 
should like to know the best method of protecting them 
against fire, and whether water barrels are effective or not. 

Mr. Perry. — ^In reference to using galvanized iron as pro- 
tection from fire, would say we have some trestles covered 
with iron, more for protection against fire than decay. I 
will admit that I have noticed a great many trestles pro- 
tected in this way, where the timber is better than where 
it was not so covered, but there is not as good a chance to 
examine the timber when it is protected in this way. But 
for fire protection, a covering of galvanized iron is effective. 

Mr. Staten. — Our greatest trouble in regard to trestles 
being burned is on account of the firemen shaking the grate 
bars while passing over the trestle. We are always ad- 
monishing the master mechanic and the engineers to, stop it, 
but we do not accomplish it. They seem to know just 
where the trestles are and they dump the gjrate bars at 
those places and set the trestles on fire, and we only use the 
water barrel and a tin bucket or an old powder keg sunk 
in the barrel for protection against fire. 

Mr. Sibley. — I should like to inquire whether or not the 
water barrels on each end or in the center are effective as 
compared with the cost of maintaining and keeping them 
there. I should say it is more or less expensive to main- 
tain water barrels and the question in my mind is whether 
or not there is sufl&cient good attached to warrant the 
maintaining of the water barrels. 

Mr. Staten. — I have known of two or three bridges which 
have been saved by having water barrels on them, and in 
that case it certainly paid to maintain them. 

Mr. Killam. — On our bridges for fire protection we use 
water casks with a tin or galvanized iron bucket put in the 
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bottom, and I have known of two or three cases where 
bridges have caught fire and where the fire was extinguidied 
by the use of these water casks. The trackmen are required 
to keep them filled with water, and there is hardly any 
bridge but that has water underneath. If, upon inspection, 
those barrels should be found nearly empty, the track fore- 
man would be questioned as to the neglect and report to 
the engineer of maintenance. 

Mr. Canty. — My opinion is that a water barrel on a 
bridge is a useless and expensive arrangement for prevent- 
ing fire. Experience has taught me that water barrels re- 
quire renewing about once a year. To be of any use in 
case of fire, pails should also be provided. Pails are con- 
tinually being stolen, carried away or thrown away, so that 
this scheme results in considerable trouble to maintenance 
of way employees. It is my opinion that the energy used 
by the railroad forces in taking care of those water barrels 
and the money involved in supplying them could better be 
spent in keeping the structure free from decayed sap or 
painting the deck of the bridge. The water barrel does 
not protect bridges as it should, because it is often empty. 
If the barrel is buried in the ground it will rot quickly, and 
if it is on top of the bridge it falls to pieces through the 
effects of the weather. 

Mr. Parker. — On our principal bridges we use water bar- 
rels and each barrel has a burlap sack attached that can be 
used in case of a fire near by, by being thrown on the fire, 
and at each end of the bridge we have a barrel provided 
with a hinge cover, with a hasp and lock, using a switch 
lock, in which barrel we store water buckets, so that any 
lailroad person coming along who should discover a fire can 
easily obtain these buckets. We could not maintain buck- 
ets at the barrels, because the tourists are quite numerous, 
traveling from the East to California, and they would use 
them for washing purposes or carry them away. 

We have prevented quite a number of what would have 
been very expensive fires on bridges by having these water 
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barrels and we do not have any trouble on account of the 
water freezing in our part of the country. 

A. S. Markley. — In addition to providing our bridges 
with water barrels filled with water, we endeavor to keep 
all rubbish and grass cleaned away from around them to 
prevent them from taking fire. A vigorous campaign is 
made against poor ash pans, and whenever a bridge is set 
on fire, we trace it up very carefully, through the master me- 
chanic, to have a remedy applied to prevent the fire from 
getting out of the fire box, locating the engine that did the 
damage. The water barrels are all right, but if there is 
nobody handy to put the fire out, what good is the barrel 
and bucket? A good covering over stringers that cost 30 
cents per lineal foot of bridge, No. 22 galvanized iron, 36 
inches wide in place, in my opinion, barring the expense, 
is about the safest solution to prevent the trestle from 
taking fire. 

Mr. Clark. — In answer to the question as to whether it 
pays to maintain water barrels on bridges, I know of two 
or three cases where we would have lost the bridge, had it 
not been for the water barrels. Several times our bridges 
have been saved by having these barrels, and as to the ex- 
pense, our storage department charges $1.50 per barrel, 
fitted up with a cover and everything ready for use. These 
are then sent out to the section men, who put them on the 
bridge, and I think that they do not have to be renewed 
oftener than once in three or four years, and when they do 
dry up and fall to pieces, we send out another barrel ; and 
I think it is good policy and economical for water barrels 
to be kept on the bridges for fire protection. 

Mr. Hubbard. — In regard to water barrels, I will state 
that I have a regular man that looks after water barrels 
and pails all the time, and I know they are a good thing. 
I have one very large wharf of several acres and on that 
wharf I keep several barrels filled with salt water. This 
salt water or brine is boiled down just as strong as possi- 
ble and it never freezes in the winter. On this trestle work 
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some time ago I noticed a blaze start from the ties. I went 
as fast as I could to that point, and tdoae by I had a barrel 
of water, but before I could get there the blaze shot up al- 
most ten feet high and if I had not had a barrel there with 
pails to put the water on with, no doubt the bridge would 
have been burned a good deal. I put water on it and two 
pails extinguished the fire. We have no trouble in keep- 
ing the water from freezing, and I have a large number of 
water pails and barrels that one man looks after, and the 
expense is very slight. 

President. — ^As it is now dinner time we will have to close 
this discussion. 



FENCES, ROAD CROSSINGS AND CATTLE GUARDS. 

(Standing Subject No. 4,) 

REPORT OF COMMITTEE. 

To the President and Members of the Association of Railway 
Superintendents of Bridges and Buildings: 

Your committee appointed on subject number four present the 
following report: 

Early in the year a circular was sent to members of the Asso- 
ciation asking for views on these subjects. A number of replies 
were received, some of which explained the views of the writers 
so explicitly that we have concluded to give them in full as 
written. It appears that in many cases these subjects are under 
the authority of the operating department, as in my case, and 
the road master has charge of all this work. On the line of the 
Duluth, South Shore & Atlantic Railway, the standard cattle 
guard is a surface one, made by the Sheffield Car Co., called the 
Saw Tooth Steel Cattle Guard. Our fences are made of five 
wires set on cedar posts, sixteen feet apart. Our principal cross* 
ings are made of old scrap rail, laid down flat with the ball 
under the ball of the track rail, for the inside and filled 
in between the two rails with crushed rock or gravel, and on the 
outside a 4-inch by 10-inch plank close to the rail. 

EXTBA.CTS FBOM U^TTEBS RECEIVED IN ANSWEB TO CIBCULAB OF 

INQUIBY. 

A. McNal)l), Pere Marquette Railroad: 

These subjects all come directly within the province of the 
road master, the same as on the D. S. S. & A. Ry. They have 
no fence standard that I know of. A number of years ago they 
used nothing but a barbed wir6 fence. The posts were set eight 
feet apart and five wires and a cap were used, with a board 
under the cap, but of late they are using chiefly woven wire and 
several different styles of it. We have used nothing for the last 
four or five years but wooden surface cattle guards. They are 
made at the shops and shipped as they are needed. For road 
crossings in cities or highways that are travelled much a rail 
laid flatways is used and the ball is allowed to come under the 
ball of the track rail and is then fllled in between with 4-inch by 
10-inch plank, furrowed up level with the top of rail, but on 
ordinary highway crossings they use nothing but plank between 
rails, also outside as far as end of ties. For farm crossings 
they just use one plank inside and one outside, and fill in be- 
tween with gravel. 
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M, Bishop, General Foreman Bridges and Buildings^ Ban Antonio 
d Arkansas Pass Railway: 

Style of fence used on the S. A. & A, P. Is five wires with posts 
set 16^ feet centers. Style of road crossing is simply four planks 
laid each side of rail. Style of cattle guard is wooden frame pit 
guard with mud sills, 12" x 12"— 10 ft. caps, 12"xl2"x8 ft. 
stringers, 6" x 8" x 9 ft. ties chamfered and placed on edge. Some 
surface guards are used that are manufactured by the Columbia 
Mail Crane Co. 

F. E. Schall, Bridge Engineer, Lehigh Valley Railroad Co. : 

We have no standard plan for fences along the right of way 
lines; the Lehigh Valley R. R. Co. at present uses the American 
Field Fence, No. 1052, manufactured by the American Steel & 
Wire Company, for property fences, where the railroad company 
maintains them. 

In many cases in the states of Pennsylvania and New Jersey the 
farmers along the railroad are, under the provisions of the deeds, 
maintaining the fences. 
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T. C. Burpee, Intercolonial Railroad of Canada: 

The Intercolonial Railway uses almost all the different styles of 
woven wire fence of a height and mesh as required by law, and 
fully described in the attached specifications. I also attach a 
plan of a farm crossing gate, which is very serviceable and eco- 
nomical. 

For public and farm crossings the attached plan shows our 
standard more clearly than it can be described. 

The attached print of cattle guards is one which is cheap and 
adapted to sparsely settled districts. Where the country is set- 
tled more thickly iron surface guards are used; in fact we have 
tried nearly all kinds, but have yet to find one that is satisfactory. 

A. L. Bouoman, Bridge Engineer, Central Railroad of New Jersey: 

1 enclose prints of the Central Railroad of New Jersey's draw- 
ings No. 5072, standard road crossings; No. 5076, standard inter- 
track fence; No. 5155, standard snow fence. 

The Central Railroad is now and has been for some time work- 
ing up a set of standards. So far no standard cattle guard or 
standard right of way fence has been adopted. Frequently the 
snow fence is used as a right of way fence. There is also a large 
amount of ordinary wire fence used for right of way fence. 

I. F. White, Division Engineer, Chicago, Hamilton and Dayton 
Railway: 

We use a woven wire fence with nine strands, posts set 20 
feet apart. For highway crossings, one plank each side of rail; 
for street crossings, plank in solid; for cattle guards we use sur- 
face guards made of wooden strips. 

P. Swenson, Superintendent Bridges and Buildings, Minneapolis, 
8t. Paul & Sault 8te, Marie Railwa/y: 

We use crossing gates in large towns, and for highways we 
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use crossing sigus. For cattle 'guards we use surface cattle 
guards, doing away with all pits. For right of way fences, we 
put up fences for cattle only, except in few instances, where we 
cross a man's farm who has hogs and sheep, and in cases of that 
kind we fix the fence so the hogs and sheep will not get through. 

George F, TovyerSy Elgin, Joliet & Eastern Railway: 

At present the fences, cattle guards and crossings come under 
the supervision of the road department, but I have heretofore had 
considerable to do with it. We have no standard fence plans. 
Fencing on the B., J. & E. is principally against cattle, but in some 
instances, when right of way was secured, there is call for hog- 
tight fences. In all cases we use 8 feet cedar posts and barbed 
wire. For cattle, posts are set 16 feet apart, from 3 feet to 3 feet 
six inches in the ground, wires are spaced beginning at ground 
line about 8-inch, 10-inch, 12-inch and 14-inch centers; for hogs 
three extra wires are put on, one below first wire for cattle fence 
and two in between the next two strands, making it from ground 
line 4-inch, 4-inch, 5-inch, 5-inch, 6-inch, 6-inch, 14-inch, 14-inch 
centers. This is about the practice. I attach prints of cattle 
guards and crossings. 

I enclose blue prints from the C. R. R. of New Jersey for fences, 
crossings and cattle guards; from the C. P. R., the St. Louis 
Southern Ry. the Boston & Maine Ry., Lehigh Valley Ry., Elgin, 
Joliet Eastern Ry., C. & N. W. Ry., Intercolgnial Ry., Pere Mar- 
quette R. R. and D. S. S. & A. Ry. 

W. M. Noon. 
A. McNabb, 
F. W. Tanneb. 
Committee, 

SPECIFICATIONS FOB FENCING INTEBCOLONTAL BAIL WAY. 

Fence to be Strathy, Page, Ideal or other fencing of nine hori- 
zontal wires. The railway department ' will furnish to the con- 
tractor, distribute from moving cars, alongside of the railway 
tracks roiTnd cedar in nine feet lengths for posts, sills and braces. 

The contractor shall provide wire fencing, staples, spikes, and 
any other materials required and all the labor required. 

The fencing shall be made with nine horizon- 
tal wires all of number nine gauge with upright wires of number 

eleven gauge placed not more than inches apart, forming a 

web of not less than inches in diameter. 

The contractor shall clear the ground of all wood, bushes, etc., 
for a width of nine feet on the inner side of the railway boundary 
line, and place the fence on the boundary line. In places where 
the fence is built on sills the outer end of the sills shall be placed 
on the boundary line. The old fencing must be removed from the 
site of the fence, and placed in snug piles inside of the new fence, 
or otiierwise disposed as directed in this specification. The wood, 
bushes, etc., and any refuse material, bark and chips, formerly on 
the ground or made during the building of the fence, must be 
piled in convenient places as directed by the inspector, so that at 
a convenient time they may be burned by the railway employees, 
and no rubbish of any kind is to be left strewn about the ground. 
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Along parts of the line where the present fence consists of 
barbed wires, the contractor shall carefully remove these barbed 
wires, reel them upon substantial Teels, each strand upon a sep- 
arate reel which he shall provide for the purpose and hand them 
over to the trackmaster. 

If the posts carrying these wires are in the ground the con- 
tractor shall pull them up. The inspector shall decide and direct 
what portions of the posts and sills shall be used in the construc- 
tion of the new fence. 

The posts are to be placed not more than sixteen and a half feet 
apart east and west of Moncton and nineteen feet apart north of 
Moncton. The posts will be of round cedar, nine feet long and six 
inches at the small end. They must be well and truly sharp- 
ened and have the bark and projecting knots removed from the en- 
tire lengths. Wherever practicable they shall be sunk into the 
ground either by digging holes or driving with large end down to 
a depth of not less than three and a half feet, and have the earth 
well tamped around them with a tamping bar. 

Where it is not practicable or desirable to sink the posts in the t 

ground, they shall be dovetailed into a sill, which sill shall not 
be less than eight feet long and six inches in diameter at the small 
end. Posts shall be braced to sills with cedar braces at least three 
feet long notched into posts and sills in a workmanlike manner * 

and spiked to both with two six-inch wire spikes at both top and 
toe of brace, according to sketch. The braces are to be placed on ; 

side of the fence next to the track. 

The small ends of posts are to be placed uppermost. 

The fencing is to be stretched on outside of posts farthest from 
the track to the satisfaction of the inspector. 

The top wire must be secured to each post with two staples, 
the bottom wire and all intermediate wires must be secured to 
each post at each intersection with one staple, the staples to be 
in all cases of number nine gauge wire, and to be not less than 
two inches long. Straining posts are to be put at gate openings, 
corners, and other terminations of the fence, and shall in no case 
be further apart than 1,000 feet. They shall be made according 
to sketch. The posts shall be sunk into the ground to a depth of 
not less than four feet, having toggles or anchor pieces well spiked 
to posts at the bottom, these anchor pieces to be covered with a 
floor of round cedar and well loaded with stone; comer posts 
where required shall be braced in both directions. The tops of 
all posts are to be sawn off to a fairly uniform height. They are 
to be sawn with square top. 

The contractor shall remove the bark from posts, sills and 
braces, and pile the same on railway land as directed. 

The contractor will be required to cut the round cedar to the 
proper lengths for the posts and braces. In places where directed 
by the engineer, he will also, on account of the nature of the 
ground, cut sills in two, frame the posts one foot from the end, 
and place not less than 100 lbs. of stone on each sill to prevent 
upsetting. 

The contractor will be required to pay the usual current rates 
for the transport of himself and his men. 
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The railway will transport free of charge all materials for use 
in the construction of the fence, and will return to the point of 
shipment free of charges any unused materials left over when the 
work is completed. The contractor shall load and unload all 
such materials. 

The contractor must take care that animals do not get upon 
the railway property. He will be responsible for any damage 
which may occur to the railway department or to others in con- 
sequence of the operations of himself or his men or of his or of 
their neglect. 

The railway department will deliver the round cedar as early 
as possible. • 

All materials to be supplied by the contractor shall be the best 
of their several kinds, and shall be subject to the approval of the 
engineer. 

The work shall be completed on or before the day of. .... . 

190 

The whole work shall be done in a workmanlike manner, and 
shall be subject to the approval of the engineer. 

Payment will be made on the certificate of the engineer, less 
ten per cent, to be retained until the completion of the contract 
to the satisfaction of the railway department. 

T. C. BURPEE, 
Engineer of Maintenance. 

J, P. SnoWf Bridge Engineer Boston d Maine R, R,: 

I beg to submit a design for apron and wing fence at cattle 
guards that has one feature not shown on any other of the designs 
submitted to the committee. 

The wing fence proper ends with the face of post, seven feet 
from the rail head. To this is attached, by two-eye bolt hinges, 
an apron made of one-inch by eight-inch fence boards and an or- 
dinary post cut in two pieces. 

The object of this arrangement is to allow the apron to be de- 
tached during the snow season, when cattle do not trouble, so 
as to allqw free passage for the side wings of plow«. 

No special stock is required except the hinges. Squared stock 
would undoubtedly be better for the apron, but this would mean 
special stock, which a roadmaster dislikes to carry. 

This apron is not standard on the Boston & Maine, but is used 
on some divisions and seems to have value for a snow-plow region. 

The guard shown does not differ much from several others pre- 
sented with the report. The slats are sawed without waste from 
round-edge four-inch plank. They are rodded near each end 
through filler blocks and secured by lag screws to the ties. The 
apron fences and slat guards are taken up during the winter 
months and stored in the fence corner, so that no breakage or 
confusion occurs from removal. 
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Rock Island System, SpedfiGationa for Fencing, 

General Clause. — The right of way fencing shall consist of five 
barbed wires of the Glidden regular galvanized barbed wire, 
spaced as follows: 

Ground to first wire, 6"; between first and second wire, 7"; 
between second and third wire, 11"; between third and fourth 
wire, 12"; between fourth and fifth wire, 12". 

Note. — Height of fence and spacing of wires to conform to the 
laws of the various states and territories. 

The wires shall be attached to posts spaced sixteen and one-half 
feet center to center. Where cedar posts are used, staples shall 
be one and three-fourths inches long and where Bois d'Arc or 
oak posts are used, staples shall be one and one-half inches long. 

All panel posts to be seven feet long. Bois d'Arc posts to be 
not less than three inches in diameter at small end, if round, nor 
round less than thirteen inches in girth at small end if split. 
Cedar and oak posts to be not less than five Inches in diameter at 
small edd if round, nor less than eighteen inches in girth at small 
end if split. 

When contractor bids on furnishing all material and erecting 
fence he shall specify the kind of posts he proposes to furnish, 
and where they will be delivered to the railway company for dis- 
tribution. Panel posts are set sixteen feet, six inches apart, cen- 
ter to center, and two feet, six inches in the ground. All holes 
shall be Gug and shall be tamped solid after posts are set. All 
posts shall be plumb and true to line. 

Stretching Wire. — ^Each wire to be properly stretched and 
stapled to each post in a first-class manner, with the latest im- 
proved tools for doing the work; the fence to be stretched in such 
a manner as to bring the wires to practically a uniform tension. 

Bracing. — All corner ends of fencing, and first panel each way 
from farm gates to be braced as fehown on plan, and braces to be 
placed at least once in every half mile. 

Wing fences and cattle guard fences to be bUilt where desig- 
nated by the railway company, and to be constructed in accordance 
with the Rock Island System's standard plan as shown. 

Gates to be put in where required by the railway company and 
as per plan furnished. 
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19. — 0. a. I. SysCem, Fencing and Cattle Oaurd. 

(No Discussion.) 



PRESERVATIVES FOR WOOD AND METAL. 

(Standing Subject No. 5.) 

REPORT OF COMMITTEE. 

To the Association of Railway SupcHntendents of Bridges and 
Buildings: 

As chairman of your committee on subject No. 5, Preservatives 
for Wood and Metal, I beg leave to submit the following report: 

Not having received any assistance from the other members of 
the committee, the report is mainly made up from my own experi- 
ence and observations. 

PRESERVATIVES OF WOOD. 

As a wood preserver, creosote, no doubt, stands at the head of 
all other preservatives for piling and timber in railroad construc- 
tion. On the division where I am located, creosoted piling have 
been in use to a limited extent for twenty years. When I first 
became connected with the road here, the company had a creosot- 
ing plant at National City on San Diego Bay and creosoted a large 
number of piles for wharf construction, but after that work was 
completed, the plant, unfortunately, was abandoned, with only 
a small surplus of creosoted piling on hand. These were used in 
bridges and are still in good condition. 

In July I inspected a bridge 375 feet long which was re-driven 
after being washed out in 1889. About one half of the bridge was 
driven with creosoted piles, and not having creosoted piles of suit- 
able length, the other half was driven with untreated piles, both 
of Oregon Fir timber. The untreated piles have been renewed 
once since and must be renewed again this year, while the creo- 
soted piles are in good condition. This shows conclusively what 
creosote will do for the preservation of wood. 

We have used some Arizona Pine timber and piling, also a con- 
siderable number of track ties treated with the zinc chloride pro- 
cess, but with us this treatment has not proved to be much of a 
success. 

Salt is a very beneficial wood preserver. Timber that is thor- 
oughly impregnated with salt will resist decay for a long time. 
This has been proven here by using old piles from wharves that 
had been standing for a number of years in sea water. These, 
when driven in bridges on land, have been found to resist decay 
for more than double the time of that of the plain timber. 

In the days of wooden ships, in the shipyards of Maine, it was 
always the practice to fill all spaces between the timbers in the 
frame of a ship with salt. A salt stop being put in at the bilge 
to prevent the salt from going down to the bottom, where it would 
be dissolved by water in case pf leakage. From the salt stop up, 
every space was filled solid as fast as the planking was put on, 
even all auger holes made during construction and not filled with 
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fastening were filled with salt by means of a tin tube and ram- 
rod. A man called the "salter" was kept employed to carry on 
this work. 

Crude oil has been used on this division during the last ten 
years on wooden bridges with good results. It has been our prac- 
tice to apply it liberally to bents and deck. It prevents to a large 
extent the formation of rotten pockets and checking of timber, as 
it penetrates the wood instead of forming a surface coat. It also 
greatly improves the appearance of the structure over raw wood. 

The seasoning of timber also adds to its life. It has been 
proven here that the life of a sawn Douglas Fir cross tie when 
put in the track green is not over three or four years; while the 
life of the same, thoroughly seasoned, is about double that time. 

It might be interesting to our members, and not out of place, 
to mention wood that does not need any preservation. This year 
we renewed some box culverts built of three-inch California Red- 
wood and placed in the fills when the road was built in 1881, 
giving a life of twenty-six years. These culverts, though consid- 
erably decayed, had not collapsed and were still doing service. 

A paint manufactured by the Clapp Fire Resisting Paint Com- 
pany of Bridgeport, Conn., has been favorably brought to my no- 
tice as a good wood preserver and protection against fire. I have 
written several of our members whom I understand have used 
this paint, asking for a statement as to its merits, but I have re- 
ceived no reply. 

PRESERVATIVES OF METAL. 

As to metal preservers, I will say that we have used several 
kinds of paint with varying success, but the best results have been 
attained with the use of red lead mixed with linseed oil. Much 
depends upon the quality of the oil; in fact, the oil is the life of 
the paint. The less the adulteration of the oil the better and 
more lasting will be the work accomplished. The steel should be 
thoroughly cleaned and one or two coats of this paint applied. 
Care must be taken to rub the first coat firmly and uniformly onto 
the metal when it is dry, leaving no pores unfilled, as the perspira- 
tion of the metal will work out on such places and rust will ap- 
pear. After having established a good base of red lead paint, two 
coats of any good paint should be applied, of any color to suit 
the owner. This makes a job that will be the most economical in 
the long run. It is a mistake after a bridge has been cleaned 
off for painting to turn the job off with only two coats of paint, 
and in a year or so to see rust appear through your work. 

Red lead is more extensively used, and has been for years, on 
steel and iron ocean-going ships, as a metal protector than any 
other paint. Why? Because it makes the best base known. On 
deck houses, bulwarks, etc., it is usually covered with about four 
coats of white lead and oil. This makes a protector that salt 
water spray and sea fog will not easily find its way through. 

Following is a copy of a letter that I have received from Mr. 
J. Wallace, assistant chief engineer of the Southern Pacific Com- 
pany, in regard to protective paint for steel bridges:. 

"In reply to yours of the 10th, making inquiry relative to paint 
for protecting steel bridges along the coast lines. I presume you 
have reference particularly to structures lying close to the ocean 
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shore. These bridges are much more difficult to protect, owing to 
the fogs and moist salt air. We have tested a number of differ- 
ent kinds of paints, many of which have been complete failures. 

"In general, we find iJie best protection is a coat of red lead 
covered with graphite paint. For bridges in the interior of the 
state, we use graphite paint only." 

Also here are two formulas for asphalt paint which have been 
used on this coast to some extent, both on wood and metal, with 
fairly good results: 

Asphalt Paint No, 1. 

72 lbs. "C" asphaltum. 

22 lbs. rosin. 

• 2 gals, boiled linseed oil. 

2 gals, turpentine. 

10 ga,ls. 63'' benzine or gasoline. 
Melt asphaltum and rosin at 400'' F. Keep at this temperature; 
after foaming ceases, add oil gradually, stirring after oil is added. 
Draw fire and cool down to 200** F. and add turpentine and ben- 
zine. 

Asphalt Padnt No. 2. 

25 lbs. "C" asphaltum. 
2^ lbs. rosin. 
6 pints boiled linseed oil. 
6 pints eS'' gasoline. 
Mix same as No. 1. If you don't care for quick drying qual- 
ities, use engine distillate Instead of 63° gasoline. Where a dip is 
to be used, use "D" asphaltum at 350** F. 

Of course the necessity for good protective paints depends 
largely upon the atmospheric conditions at the location of a struc- 
ture. My division extends from the Pacific Coast, where we have 
the sea fogs and salt moisture to contend with, back into the dry 
desert country, where there is scarcely a night dew. In the lat- 
ter location it is an easy matter to protect bridge steel. 

W. PARKER, ^ 
Chadrman, 

DISCUSSION. 

President. — Have you anything further to say on your 
subject number five, Mr. Parker? 

Mr. Parker. — I believe I have nothing further to say, 
Mr. President. 

Mr. A. S. Markley. — ^Mr. President, in regard to treated 
piling and treated timber, I would like to know from those 
who have handled it in the past whether they know or how 
they can tell when the treatment has penetrated the tim- 
ber sufficiently. Is there not some danger about its not 
10 
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penetrating to the center and that they only get the in- 
gredients in from each end a certain distance. I mean for 
any kind of timber that has been treated. 

Assistant Secretary. — There is a written discussion on 
this subject that has been handed in here by a gentleman 
who is not a member of this association, on the preservation 
of wood. It is signed by Mr. A. Liepold of Milwaukee, 
Wisconsin. 

President. — If there is no objection we will have this 
discussion read by the assistant secretary in regard to wood 
preservation. 

Written discussion was read by the assistant secretary, as 
follows : 

Oentlemen: 

The writer was called upon only yesterday to say something 
on this subject, and as every one seemed to be interested, I hope 
you will kindly excuse any lack of elaborateness in my paper. 

I do not wish to pose as an authority on this subject, but since 
the wood preserving business has brought me bread and butter 
for over twenty years, I ought to know something about it. Fur- 
the!rmore I will confine myself to speaking of such processes as 
have established their efficiency and practicability. It is not my 
object to underrate the process generally known as "creosoting," 
consisting of forcible injection of tar oils into wood; beyond doubt 
this process accomplishes excellent results, provided it is properljr 
manipulated. A good tar oil must be used, — ^an oil of a high boil- 
ing point from which most of the volatile ingredients have been 
extracted. Seasoned timber should be used only, because artificial 
seasoning In the cylinder by superheated steam is liable to take 
the life out of wood by overheating; in this case it will not hold 
the spike, its tensile strength being impaired, and ties will become 
soft and will wear out below the rail before they decay. 

I refer to tests made by the Forestry Department, together 
with the Santa F6 Railway in their Texas experimental track, 
as shown by Bulletin No. 51 of the Forest Service. 

The creosoting process is costly, but the expense is justified for 
service of wood under severe climatic conditions and provided it 
is properly executed with suitable material. Climatic conditions 
must always be considered in choosing a wood-preservfer. Thus 
chloride of zinc treatment may be considered efficient in a dry 
climate, while in a humid, damp climate this preservative would 
leach out of the wood before the lapse of its natural life. A 
combination of both processes is a more effective method. The 
fact is that railroads in England, Belgium, lower Germany and 
other moist climates, without exception use a high grade tar oil- 
not the 9-cents-per-gallon stuff used in this country, — while Aus- 
trian, Swiss and Bavarian railways in higher altitudes use chlo- 
ride of zinc. 
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EiUrope, especially Grermany, went through the same experience 
years ago as we are doing now, — scarcity of lumber. They are 
therefore now ahead of us on the wood-preserving question. 

They looked for more practical means to accomplish this end 
years ago, and I quote from Scientific American^ November 18, 
1901, the following: 

"In 1868, Dr. R. Avenarius, a German chemist of note, made a 
preparation from creosote, which while fairly effective, did not 
meet with general favor, owing to its infianmiablllty, evaporation 
and destructiveness to the wood fibre. A few years later Dr. 
Avenarius invented a coal tar distillation which proved of great 
merit, and mo8t of the preservatives now in use are compounded 
largely in accordance with his formula,^' 

As a designation for his preparation, Dr. Avenarius coined the 
word "Carbolineum," adding his own name to this designation 
and his compound is now universally known as "Avenarius Car- 
bolineum." From an analytical standpoint and on account of its 
practical application, it is the standard and ideal wood preserver. 
Analysis: f*lashing point, 145 degrees C; burning point, 210 de- 
grees C; distillate below 235 degrees C, 00.44%; distillate between 
235 and 300 degrees C, 7.50%; residue above 300 degrees C, 92.1% 
clear red brown liquid; contents of mineral matter, 00.10%. No 
separation of naphthaline. 

From a practical standpoint, I quote from the very first bulletin 
issued by the United States Forestry Department. (Bulletin No. 
1, 1887.) 

"According to F. Bngel, imperial government surveyor of build- 
ings, Germany, painting wood with carbolineum as a protection 
against rot gives favorable results. He confirms this statement 
in a certificate dated June 19, 1885, stating that woodwork used 
in underground construction on the imperial roads during the 
years 1870 to 1885, when painted with carbolineum had no decay 
up to that date, while unpainted wood was in a rotten state after 
three years." 

I have seen a letter from Mr. Bngel dated Berlin, February 8, 
1890, in which he further confirms his favorable report to that 
date. Mr. Engel died during 1892. I quote from a letter from 
Mr. B. Douglas, formerly building engineer of the Michigan Cen- 
tral Railroad, dated Detroit, Mich., December 16, 1903: 

"The carbolineum shipped to Michigan City in October, 1898, 
was used on posts of a frame trestle where they enter the sand. 
Timber in these bends not covered with carbolineum has not 
passed a life of five years, the sand rotting it very quickly. The 
carbolineum seems to have preserved the timber so far, and I 
think it probable that it has doubled its life." 

Mr. H. Ibsen, his successor, confirms this report under date of 
January 28, 1907, saying that these posts (with the exception of 
two) are still in good condition, showing no signs of decay as yet. 
Copies of these letters no doubt can be obtained through the Car- 
bolineum Wood Preserving Co., Milwaukee. 

Now disregarding European opinions of longer standing and even 
discounting the above statement fifty per cent., does it not pay to 
use avenarius carbolineum? Tests made by the Forestry Depart- 
ment with the Philadelphia & Reading Coal and Iron Co. on rela- 
tive cost of preservative treatments, show that an increase of 55 
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per cent, in life covers cost of creosoting; while an increase of 
16 per cent, in life covers cost of the avenarius carbolineum treat- 
ment. Figuring conservatively that the latter treatment adds 50 
per cent, life to wood, there is a clear gain above expense of 35 per 
cent., ignoring entirely the percentage of gain of costs for labor 
of replacement and expense and trouble connected with disturb- 
ance of roadbed or structure. This is surely a good investment. 

Prom a practical standpoint: Avenarius carbolineum is not re- 
quired to go entirely through the wood; its peculiar chemical in- 
gredients will gradually work into it and cure the wood, in the 
same manner as smoke cures a ham. It comes ready for use, 
does not deteriorate nor evaporate, brush remains soft in it, and by 
heating it, it may be used in winter as well as summer. Its appli- 
cation simply requires a paint brush in the hands of unskilled 
labor or use by the open tank method. It can be transported to 
the lumber without trouble and at less cost than transportation 
of the latter to and from the treating plant. Application may be 
made most properly under your own supervision. A most excel- 
lent feature is that while the application of avenarius carbo- 
lineum excludes moisture from the wood, air may still enter the 
wood pores, thus the so-called dry-rot is prevented. 

In conclusion I wish to say that the Department of Forestry, 
U. S. A., deserves unstinted praise for its continuous efforts to 
ascertain the best means of wood preservation. Tests have been 
under way for several years on experimental pole lines in every 
part of the country with different wood preservatives, and results 
will no doubt be published in due time. 

Information on this subject in pamphlet form is furnished by 
the department to interested parties. 

Respectfully submitted, 

A. LlEPOLD, 

423 29th St., Milwaukee, Wis. 

A Member. — In connection with the creosoted timber, 
would say that we put in a whole new floor system with 
creosoted lumber in 1902 and it doesn't show any effect 
from the weather up to this time and the creosote has cer- 
tainly preserved the lumber very well. 

President. — This, gentlemen^ is a very important sub- 
ject, as it deals with the preservatives for wood and metal. 

Mr. A. S. Markley. — ^Mr. President, I do not believe that 
creosoted timber is any longer an experiment. All rail- 
road companies in the country are investigating the matter, 
and in conversation with one of our members, Mr. Schall, 
he informed me that he put up a coal dock that is now 
twenty-six years old and the lumber is just as good today 
as the day it was creosoted, with the exception of the wear 
and tear of the floor itself. It is the very best preservative. 
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We have jiist started this year receiving and using ereo- 
soted timber and we expect of course good results. There 
are perhaps members here, however, who have used this 
for a number of years and who can probably give us some 
valuable information upon the subject. 

Mr. Staten. — ^We use a great deal of creosoted piling and 
timber of different kinds, but the only way to use creosoted 
timber is to have it framed and bored and everything ready 
before you creosote it. Now we get creosoted piles and 
drive them and they are cut off below where they are cre- 
osoted. The Louisville and Nashville R. R. frame and bore 
all holes before it is creosoted, and that is the only way to 
use creosoted lumber. 

Mr. A. S. Markley. — ^I thiuk Mr. Staten is right. Our 
contract calls for the creosoted timber and a guarantee of 
twelve pounds to the cubic foot. 

Mr. W. 0. Eggleston. — About five years ago we put in 
a scale on the New York division of the Erie railroad. We 
used all creosoted timber and some was twelve to sixteen- 
inch timber. It had all been penetrated entirely through 
and in working up that timber in various ways there was 
not any part that did not show the liquid preparation ; and 
I would also feel safe to say that it will last there a great 
many years and it is in the worst place there is to keep 
timber. 

President. — Has anyone else anything more to say on the 
subject ? 

Mr. Perry. — On the Reading railroad we have used quite 
a number of creosoted piles. Some of them were driven 
sixteen or seventeen years ago and some, put in five years 
ago, which were not creosoted, have become very much de- 
cayed. On a recent bridge inspection tour, we found that 
all of the creosoted piling was perfectly sound, but I cannot 
say how much longer they will last. The foreman on this 
division said that when they were cut off they were creo- 
soted nearly all the way through the stick. 
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Mr. A. S. Markley. — ^Was the soil condition the same in 
both cases? 

Mr. Perry. — ^Yes, the soil was, as you understand, near 
Atlantic Cily, very soft and muckey, and the soil condi- 
tions were the same in both cases. 

Mr. Parker. — Some member spoke of piling being creo- 
soted clear through the entire stick. I would like to know 
what kind of timber was used. 

Mr. Perry. — The creosoted timber that I am speaking of 
was long leaf yellow pine. 

Mr. Canty. — I notice that quite an effective way of pre- 
serving timber on bridges from the effects of the weather 
is to plane sticks on sides exposed to weather and paint the 
planed sides. Considerable benefit may be derived by just 
this simple process. 

Mr. A. S. Markley. — ^My understanding is that creosot- 
ing is to go through the timber and if not, the result will 
not be satisfactory. 

Mr. Parker. — I have never had any experience with creo- 
soted timber, excepting Oregon pine or Douglas fir, and I 
never saw any creosote that would penetrate any piling over 
two inches. It has hard growth rings and it is almost im- 
possible to get through those hard rings with creosote. We 
have creosoted piling that has been in use twenty years 
and not begun to rot yet. I couldn't remember how far 
the creosote penetrated into those pilings, but I don't 
imagine over two inches at the most. We never creosote 
any stringers or bridge ties. It seems to me that would 
not be a good thing to do, because the process weakens the 
timber considerably; but in ballast-decked trestles all the 
decked timber is creosoted and timber enough is put in to 
make up for the weakening effect of the creosoting process. 

Mr. Killam. — On the Intercolonial railway system we use 
creosoted piling for wharves and docks at the various ter- 
minals of our system. The piling is creosoted according to 
the government specification, which I think is fifteen 
pounds to the foot, and a man is often sent to inspect it 
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while it is being done. I have seen piles where we have 
had to cut a piece oflE on account of being too long, where 
they were creosoted not over two and one quarter inches 
deep. They were sixteen inches to eighteen inches through 
and would be creosoted may be two and one quarter inches, 
and the center of the piling would be just the same as if 
there had never been any creosoting, and I have seen some 
piles creosoted that way that have been in use twenty-six 
years and the piles are apparently as good above the water 
as they were, when put in. No sign of rot in any part of 
them. 

Mr. A. S. Markley. — How far from the end were the pil- 
ing cut that you speak of? 

Mr. Killam. — ^About seven or eight feet from the end. 

Mr. Harwig. — For the benefit of the members I would 
state that we have used considerable yellow pine piling, 
creosoted in sizes from twelve to fifteen inches or over at 
the butt, and six to eight inches or over at the point, and 
from thirty to seventy feet in length. 

We have one freight dock that was built entirely of creo- 
soted timber, except the decking, which was untreated. 
This dock was built about twenty-five years ago. We have 
renewed the decking at least three times. We have had oc- 
casion to pull some of the piling from the foundation, in 
making alterations in the last year and found them to be 
just as good as the day when they were put in. The creo- 
sote had not penetrated through the entire timbers in all 
cases, but creosote or oil of tar can be forced entirely 
through almost any ordinary piece of timber; it depends 
altogether on how much expense is desired. 

Mr. W. 0. Eggleston. — If any of the members are pres- 
ent who attended the meeting in Boston last year they will 
remember the samples which Mr. Cummin brought to the 
meeting, which showed the penetration of the creosote 
through the entire pile, and I personally know that it pene- 
trated the timbers in the scales. Some were twelve by six- 
teen inch timbers. This was yellow pine and about sixteen 
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poiinds of creosote was used. We bought the timber al- 
ready creosoted. 

Mr. Penwell. — ^I have had no experience with creosoted 
piling, but I had a little with timber in the recent track 
elevation at Indianapolis, and if I am not mistaken the 
specifications were only twelve pounds to the foot and this 
lumber varied in length from sixteen to twenty feet, and it 
is laid diagonally across the bridge. We had occasion to 
cut a number of the pieces in the middle and we found in 
every ,case this material, where it was cut in the middle, was 
thoroughly saturated, except a little round spot in the cen- 
ter, but the balance of the stick was thoroughly saturated 
wherever we had occasion to cut it. 

Mr. Sibley. — I would like to inquire of some one who has 
had considerable experience in creosoting if they will 
kindly give the approximate cost per thousand for treating 
timber in this way, that is, eight by sixteen stringers or 
twelve by fourteen caps, etc. 

Mr. W. 0. Eggleston. — They cost us $40 a thousand creo- 
soted. That includes everything. 

Mr. Harwig. — The cost of the treatment depends alto- 
gether on how much dead oil of coal tar is forced per cubic 
foot into the timber that is being treated. Of course, the 
cost of this varies in difiPerent parts of the country, and 
I am not prepared at this time to give a statement as to 
the exact cost. 

Mr. Parker. — ^Yes, we have used a good deal of the crude 
oil on our bridges. 

Mr. Penwell. — I like the preparation that is sold here in 
Milwaukee, although I am not talking for Milwaukee^, but 
frpm personal experience avenarius carbolineum is a wood 
preservative that I am very much in favor of. In regard 
to this matter of crude oil that Mr. Eggleston has men- 
tioned, we have had similar experiences. The piling in 
our country usually lasts from eight to twelve years, but 
very seldom lasts twelve years. But we have had some 
piling that has become coated with crude oil floating on 
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the streams by the rising and falling of the water, and 
wherever this crude oil has come in contact with the piling, 
the piling has been protected greatly by it. I am thor- 
oughly satisfied in my mind that crude oil is almost equal 
to any fluid for an outside application. The carbolineum, 
however, is doing good work for us. 

Mr. Clark. — I was employed for several years in the oil 
fields and I know that anything saturated with crude oil is 
perfectly preserved. I also know that crude oil is a very in- 
fiammable article, and I doubt the propriety of soaking any 
bridge timber with crude oil. While it is a perfect preserv- 
ative from rot, something powerful will be needed to pre- 
serve it from fire. 

Mr. Penwell. — ^I was not going to use crude oil for this 
purpose because I understand that the danger from fire 
would prohibit its use. 

Mr. Parker. — ^We have been using crude oil for about ten 
years on our bridges. The timber above the ground is 
given a heavy coat, and we have never considered that this 
added anything to the fire risk. Of course, when the crude 
oil is first applied, it might be more liable to take fire, but 
it immediately soaks into the wood and the dust gets all 
over it, and we have never considered that there was any 
more risk in the timber burning from the use of the crude 
oil than without it. In fact we have had several bridges 
that took fire that had been coated with crude oil and there 
is no more trouble in extinguishing it than with ordinary 
timber. 

Mr. Eeid. — In connection with creosoting, which is with- 
out doubt a live subject, I would like to ask any members 
who have had experience in the use of creosote if the tim- 
ber should not be penetrated clear through the stick. If it 
is only creosoted part way through, the question arises 
whether it would not rot inside or cause heart rot, and is it 
practicable in all ordinary sizes of timber to creosote it 
clear through the timber? 
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Mr. Harwig. — I wish to say that we at the present time 
are remodeling^ one of our docks on the New York harbor, 
which was built about twenty-five years ago, in the con- 
struction of which we used creosoted ''yellow pine piling"; 
upon removing some of these we found them in as good a 
condition as the day they were put in place, twenty-five 
years ago. 

In some cases the creosote had penetrated through the 
entire pile ; in others only part way, from four to five inches 
at the butt, and leaving the center of the pile untreated. 
Our experience is that the toredo does not attack creosoted 
piling, neither do they show any sign of rot after twenty- 
five years or more of service. 

Mr. Joslin. — Above or below the water line ? 

Mr. Harwig. — ^Both above and below the water line 
they show no signs of either rot or the toredo having af- 
fected them. 

President. — Has any other member anything more to 
say? 

Mr. A. S. Markley. — I should like to hear from Mr. 
Schall in regard to treated timber. 

President. — ^Mr. Schall, we would be glad to hear from 
yon. We are discussing preservatives for wood and metal. 

Mr. Schall. — The Lehigh Valley Kailroad Company used 
creosoted timber in the construction of a large coal dock 
at Perth Amboy, N. J. This dock was constructed during 
1886 and the timber is as good today as when it was placed. 
No deterioration of any kind, and no repairs are required 
on account of decay of timber. 

Mr. A. S. Markley. — Just one question, — is the timber 
creosoted the entire length and through the entire stick? 

Mr. Schall. — ^As a rule the creosote or dead oil of coal tar 
does not penetrate the whole stick; it depends upon how 
many pounds of creosote oil are used per cubic foot of tim- 
ber; the slow growth, close grained, harder timber will not 
take as much as the softer or fast growth timber. 
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For the fast growth yellow pine timber, the creosote oil 
will penetrate through the whole stick, while for the slow 
growth yellow pine, it will generally not penetrate through 
the whole stick. 

The sap is first deducted from the timber by steam pres- 
sure, after which the pores left by the sap are filled by 
forcing creosote (dead oil of coal tar) into the timber. 

Mr. Eggleston. — This discussion has been carried on en- 
tirely in regard to preserving the timber. The subject, 
however, I believe mentions metals. I think that is an im- 
portant matter, and I would like to hear something along 
that line. 

A. S. Markley. — In order to get best results, buy the best 
paint on the market, paint as often as necessary and do not 
allow the structures to rust. The cost of paint is not the 
greatest expense) when it costs from $1.50 to $3.50 per gal- 
lon to spread it. A large amount of money can be saved, 
as well as structures preserved if proper methods are main- 
tained. Paint does not always fail and iron corrodes over 
the entire surface of the structure at the same time. In 
some cases (depending on location) in the same structure, 
paint will last fifteen to twenty years ; in other places only 
four or five years. Usually the surface exposed to the sun, 
or underneath web members of lower cords, truss or track 
stringers over streams, will depreciate more rapidly than 
other surfaces. By touching these places over with paint 
after cleaning, the cost of painting structures will be re- 
duced at least fifty per cent. Girders usually require less 
care in painting than any other class of structures on ac- 
count of their protection from the elements by the track 
or deck. 

Mr. W. 0. Eggleston. — I would like to know just what 
the best paint is, and what the result has been with it. 

Mr. Penwell — Speaking in regard to preserving iron, in 
our experience, it is generally considered the best thing to 
repaint. We receive iron with some sort of a shop coat on, 
but we always repaint it. Repainting is of more import- 
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ance to us than the first application. I think in preserv- 
ing metal the first and most important thing to do is to 
clean it thoroughly. It is useless to apply any paint on a 
lot of rusty scales and expect good results. I think the 
most important thing and the thing that is overlooked by 
some railroads is the matter of properly cleaning jthe iron. 
I daresay we spend more money in cleaning iron bridges, 
turntables, etc., than in applying the paint. It is most im- 
portant to get the iron in condition to apply the paint. I 
think that there was never anything (with all due respect 
to the paint firms here represented) made that is better 
than red lead for iron. It has been the most satisfactory 
thing that I have ever used. We have used some other 
paints, and many good paints, but I prefer red lead. I 
would not want to discuss any particular kind of paint, 
but I will state that I have had experience with some and 
with very good results ; but I naturally go back to the red 
lead. When the iron is properly cleaned and painted with 
pure red lead, you have got the best thing on the market, 
or that can possibly be obtained. 
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I. 

EXPERIENCE IN CONCRETE BRIDGES, ARCHES 

AND SUBWAYS. 

(No report and no disctission.) 

II. 
CONCRETE BUILDINGS. 

REPORT OF COMMITTEE. 

To the Association of Railway Superintendents of Bridges and 

Buildings: 

Ck>ncrete building construction can be divided into four classes : 

Solid heavy walls; 

Solid light walls reinforced with rods; 

Building blocks made with machines for that purpose, having 
hollow spaces at intervals throughout the wall; 

A wall constructed with metal lath plastered with a Portland 
cement mortar. 

The objections to solid walls for building purposes are the 
following : 

Liability to crack; 

Expense on account of forms; and 

Dampness seeping through the wall. 

The last two of these objections are found in reinforced con- 
crete walls. Cracks, however, are not . liable to develop in this , 
construction because of the reinforcement. • 

These objections may be overcome if proper precautions are 
taken in the construction. The dampness of the walls may be 
overcome by painting the exterior surface with a waterproofing 
compound. There are many of these on the market today which 
answer the purpose admirably and give the surface of the build- 
ing a nice and even appearance. 

In constructing buildings of solid concrete, pilasters should be 
built separately as columns with anchor rods projecting from 
them, and the intervening wall built between after the pilasters 
have hardened so as to make a joint at intervals in the concrete. 
Where reinforced concrete is used, these joints are not necessary, 
and, in fact, not desirable as the wall should be built as a unit 

The forms are an expensive item in both these kinds of con- 
struction, but their cost can be largely reduced by making a 
standard section which can be used many times throughout the 
construction of the building. As the appearance of the building 
is one of the essentials, forms should be constructed so that a tier 
of the building may be completed in one day and the forms from 
that tier moved after twenty-four hours and used for each suc- 
ceeding tier. In this way the face of the concrete can be treated 
or patched successfully while green without marring the out- 
side face. 

To overcome the objections to the above, many advocate the 
use of the concrete building block, and there are a large number 
of different makes of machines on the market for molding them. 
These blocks are provided with a hollow space so as to prevent 
the moisture from reaching the inside of the building. There 
are the following objections to the use of these blocks : 
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It is very difficult to form them without there being some 
blemlsb on the surface, and which it is impossible to properly 
remedy. 

The molded blocks never have the sharp outlines which are 
necessary for good appearance. 

The construction of blocks must be very carefully watched, 
other^wise, through the incompetence of the workmen or dis- 
honesty of the maker, a very small amount of cement is used in 
their composition, with the result that they are very fragile and 
readily broken. Several cases have occurred where buildings 
built of blocks have fallen down of their own weight on account 
of the "lean'' mixture used in the make-up of the blocks. 

Most of these blocks are very porous because of the fact that 
they have to be made with a dry mixture. Only those blocks 
should be used that can be made with a wet mixture and pressed 
with great power, and all blocks made by hand tamping with dry 
mixture should never be used. 

The last form of construction named: namely, plaster on ex- 
panded metal. Is cheap and answers the purpose satisfactorily for 
all kinds of shop buildings and for cheap small buildings. This 
construction, however, has been used with success for elal)orate 
buildings in California and the Southern states, and many beau- 
tiful residences are being built today by this method. It consists 
of a framework of wood or steel, with metal lath attached to the 
outside surface, which is coated with mortar on both sides, form- 
ing an exterior wall over an inch and a half in thickness. On the 
interior surface of the framework, metal lath may also be attached 
and plastered on the inside. Thus in this latter construction a 
hollow wall is formed with an air space which affords perfect pro- 
tection against dampness and is a good insulator for heat and 
cold. The outer face of the exterior wall is usually coated with 
a water-proofing compound. This form of construction permits 
of elaborate details at small expense. 

As one of the most important things in concrete work is a 
specification, and as there seem to be so few of this nature, the 
following specifications will be found useful: 

CONCRETE. 

Crushed Stane. — Crushed stone shall be preferably limestone or 
other good hard stone, subject to the approval of the chief en- 
gineer, and shall be angular and clean, well graded in size and 
shall be small enough at its longest dimension to pass through a 
ring two inches in diameter, and shall be practically free from 
dust produced by the crusher. 

Oravel, — Gravel must be coarse and well screened, free from 
clay, loam or any other objectionable matter, and the maximum 
size shall be as specified for crushed stone. 

Sand, — Sand must be free from loam or any other objection- 
able matter, but may contain an amount of clay not to exceed 
five per cent., and shall be sharp, coarse and well screened. 

Cement. — Cement shall be as defined as Portland Cement in the 
standard specifications adopted June 14, 1904, by the American 
Society for Testing Materials. Samples for testing shall be fur- 
nished the chief engineer at least two weeks before the cement 
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is used. All cement shall be delivered in suitable packages bear- 
ing the name of the manufacturer and the brand of cement. 

Mixing and Placing. — The material shall be mixed in the fol- 
lowing proportions : Cement, one sack of not less than 90 lbs. net ; 
sand, 2% cu. ft.; broken stone or gravel, 5 cu. ft. The consist- 
ency shall be what is known as a "wet mix," but not wet enough 
to cause separation of the cement from the mixture on the board 
or in the forms. All concrete must be tamped and all surfaces, 
especially those which will be exposed upon the removal of the 
forms, must be thoroughly spade finished so that there will be 
no voids on the surfaces. 

When mixed by hand the stone or gravel shall be thoroughly 
wet with water. The cement and sand shall be mixed and tem- 
pered with water and spread on the platform, the wet stone or 
gravel placed on the same, and the whole mass thoroughly mixed 
until the cement is uniformly distributed throughout In wet- 
ting the mixture of sand and cement to make the mortar and In 
wetting the mixture of stone or gravel, sand and cement, the water 
must not be dashed upon the same from buckets or in large 
quantities. 

Hand mixed concrete will only be permitted in unimportant 
work. 

Thickness of Layers. — Concrete shall be placed in layers not 
exceeding 12 inches in thickness and all courses must be kept 
level. 

Joints in Layers. — ^AU joints caused by the temporary stopping 
of work on a course or courses must be vertical or level. The 
vertical joints are to be gained by securing bulkheads or cross- 
planks in the forms against the concrete the same as on all other 
sides of the forms. Bulkheads to be removed when work is next 
commenced. 

Cleaning and Grouting the Layers. — ^Wherever fresh concrete 
joins concrete that has set, the surface of the latter shall be 
roughened and thoroughly cleaned and the thin skin on top re- 
moved. Wherever it will be above the ground, or when the chief 
engineer directs, the surface shall be slushed with cement grout 
in addition to the above. Grout to consist of cement and water. 

REINFOBCED CONCRETE. 

(Embodied in the Building Ordinances of the City of St. Louis.) 

1. Reinforced concrete is a concrete in which steel is embodied 
in such manner that the two act in unison in resisting stresses 
due to external loading. 

2. Concrete is an artificial stone resulting from a mixture of 
Portland cement, water and an aggregate. 

3. Portland cement shall be as defined in the Standard Specifi- 
cations adopted on June 14, 1904, by the American Society for 
Testing Materials. 

4. An aggregate, as herein used, means one or more of the fol- 
lowing materials: Sand, broken stone, gravel, hard burned clay. 
Aggregates will be divided into two classes, fine aggregates and 
coarse aggregates. A fine aggregate will include all aggregate 
passing a No. 8 sieve; a coarse aggregate will include all aggre- 
gate passing a 1 Inch ring and retained on a No. 8 sieve. 

5. Portland cement shall conform to the requirements of the 
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specifications of the American Society for Testing Materials, as 
adopted June 14, 1904, with all subsequent amendments thereto. 

6. Aggregates. Fine aggregates shall be well graded in size 
from the finest to at least the size retained on a No. 10 sieve. 
Coarse aggregates shall also be well graded in size, from the 
finest to at least the size retained by a 9-16ths inch ring. Fine 
aggregates may contain not more than 5 per cent, by weight, of 
clay, but no other impurities. Ck>arse agregates shall contain no 
impurities. 

7. Sand shall be equal in quality to the Mississippi River sand. 

8. Broken stone shall be either limestone, chatts or granite, or 
some other stone equal to one of these in the opinion of the chief 
engineer. 

9. Hard burned clay shall be made from suitable clay free from 
sand or silt, burned hard and thoroughly. Absorption of water 
should not exceed 15 per cent. 

10. Concrete. The solid ingredients of the concrete shall be 
mixed by volume in one of the following proportions: 

(a) Not more than three parts fine aggregate to one of cement. 

(b) Not more than two parts of fine aggr^ate and four parts 
of coarse aggregate to one of cement; but in all cases the fine 
aggregate shall be 50 per cent, of the coarse aggregate. 

11. Concrete shall have an ultimate strength in compression 
in twenty-eight days of not less than the following: 

Burned clay concrete — 1,000 pounds per square inch. 
All other concrete — 2000 pounds per square inch. 

12. Steel shall be Medium Steel or High Elastic Limit Steel. 
The physical properties shall conform to the following limits: 

Medium Steel. High Elastic Limit Steel, 

Elastic Idmit, Not less than 80,000 Not less than 50,000 

Percentage of Elon- 180,000 180,000 

E== 10 E=: 10 

gation, Min. in 8" f— 10,000 f— 10,000 

Cold bend without fracture 
on outer circumference 180 deg. flat. 90 deg. to radius = 

5 times thickness 

Character of fracture, silky silky or fine granular 

f= unit stress in steel at ruptures. 

13. Tests shall be made on specimens taken from the finished 
bar, and certified copies of test reports shall be furnished the 
C^ief Engineer at his request. 

14. Bending tests shall be made by pressure. 

15. Finished material shall be free from seams, flaws, cracks, 
defective edges or other defects, and have a smooth, uniform 
and workmanlike flnish, and shall be free from irregularities of 
all kinds. 

16. The net area of cross-section of flnished steel members shall 
not be less than ninety-five per cent (95%) of the area shown in 
the approved design. 

17. All reinforced concrete work shall be built in accordance 
with approved detailed working drawings. These drawings shall 
be submitted to the Chief Engineer for approval and no work 
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shall be commenced until the drawings shall have been approved 
by him. 

18. The steel used for reinforcing concrete shall have no paint 
upon it, but shall present only a clean or slightly rusted surface 
to the concrete. All dirt, mud and other foreign matter shall 
be removed. 

19. If the steel has more than a thin film of rust upon its 
surface it shall be cleaned before placing in the work. 

20. In proportioning materials for concrete, one bag containing 
not less than 93 pounds of cement, shall be considered one 
cubic foot. 

21. The ingredients of the concrete shall be so thoroughly 
mixed that the cement shall be uniformly distributed throughout 
the mass and that the resulting concrete will be homogeneous. 

22. The concrete shall be mixed as wet as possible without 
causing a separation of the cement from the mixture, and shall 
be deposited in the work in such manner as not to cause the 
separation of mortar from coarse aggregate. 

23. Concrete shall be placed in the forms as soon as practicable 
after mixing, and in no case shall concrete be used if more than 
one hour has elapsed since the addition of its water. It shall be 
deposited in horizontal layers not exceeding eight inches in thick- 
ness and thoroughly tamped with tampers of such form and 
materials as the circumstances require. 

24. The steel shall be accurately placed in the forms and 
secured against disturbance while the concrete is being placed 
and tamped, and every precaution shall be taken to insure that 
the steel occupies exactly the position in the finished work as 
shown on the drawing. 

25. Before placing of concrete is suspended the joint to be 
formed shall be in such place and shall be made in such manner 
as will not injure the strength of the completed structure. 

26. Whenever fresh concrete joins concrete that has set, the 
surface of the old concrete shall be roughened, cleaned and 
thoroughly slushed with a grout of neat cement and water. 

27. No work shall be done in freezing weather, except when 
the influence of frost is entirely excluded. 

28. Until sufficient hardening of the concrete has occurred, the 
structural parts shall be protected against the effects of freezing, 
as well as against vibrations and loads. 

29. When the concrete is exposed to a hot or dry atmosphere 
special precautions shall be taken to prevent premature drying 
by keeping it moist for a period of at least twenty-four hours 
after it has taken its initial set. This shall be done by a covering 
of wet sand, cinders, burlap, or by continuous sprinkling, or by 
some other method equally effective in the opinion of the Chief 
Engineer. 

30. If during the hardening period the temperature is continu- 
ally above 70 deg. F., the side forms of concrete beams and the 
forms of floor slabs up to spans of eight feet shall not be removed 
before four days. The remaining forms and supports not before 
ten days from the completion of tamping. 

31. If during the hardening period the temperature falls below 
70 deg. F., the side forms of concrete beams and the forms of 
floor slabs up to spans of eight feet shall not be removed before 
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seven days; the remaining forms and the supports not before 
fourteen days from the completion of the tamping. But, if, 
during the hardening period, the temperature falls below 35 
deg. F., the time for hardening shall be extended by the time 
during which the temperature was beloW 35 deg. F. 

32. Forms for concrete shall be sufficiently substantial to pre- 
serve their accurate shape until the concrete has set, and shall 
be sufficiently tight so as not to permit any part of the concrete 
to leak out through cracks or holes. 

33. Before placing the concrete, the inside of the forms shall 
be thoroughly cleaned of all dirt and rubbish, the forms of all 
beams, girders and columns being constructed with a temporary 
opening in the bottom for this purpose. 

34. If loading tests ^re considered necessary by the Chief 
Engineer, they shall be made in accordance with his instruc- 
tions, but the stresses induced in all parts of a structural member 
by its test load shall be the same as if the member were sub- 
jected to twice the dead load plus twice the assumed load. 

35. All tests of material herein required shall be made by 
testing laboratories of recognized standing, and certified copies 
of such test reports shall be filed with the Chief Engineer. 

36. The weight of burned clay concrete, including the steel 
reinforcement, shall be takfn at 120 lbs. per cu. ft 

37. The weight of all other concrete, including the reinforce- 
ment, shall be taken as 150 lbs. per cu. ft. 

38. Besides the above, in calculating the dead loads, the 
weights of the different materials shall be assumed as given in 
Table No. 1. 





TABT.E 


No. 1. 




Weights of Building Materials, 


etc., in Pounds per Cubic Foot. 


Material. 


Weight 


Material, 


Weight. 


Paving brick, 


150 


Plaster, 


140 


Building brick. 


120 


Glass, 


160 


Granite, 


170 


Snow, 


40 


Marble, 


170 


Spruce, 


25 


Limestone, 


160 


Hemlock, 


25 


Sandstone, 


145 


White pine. 


25 


Slag, 


140 


Oregon fir. 


30 


Gravel, 


120 


Yellow pine. 


30 


Slate, 


175 


Oak, 


50 


Sand, clay and earth. 


110 


Cast iron. 


450 


Mortar, 


100 


Wrought iron. 


480 


Stone concrete, 


150 


Steel, 


490 


Cinder concrete. 


90 


Paving asphaltum, 


100 
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39. The following table gives the uniformly distributed live 
loads for which structural members shall be designed when their 
dead loads are as given in the first column A: 

Table No. 2. 



DEAD LOAD. 

Pounds per Square Foot. 



CORRESPONDING LIVE LOAD. 

Pounds per Square Foot. 



(Column A) 



(1) (2) (3) 



(4) 



40 or under 72 103 156 194 

60 68 93 140 195 

60 59 84 126 158 

70 53 76 114 143 

80 48 69 104 130 

90 46 64 96 120 

100 41 68 87 109 

110 37 53 80 100 

120 34 .49 74 93 

130 |... 31 44 66 81 

140 29 41 62 78 

150 or over. . .'. 27 39 59 74 



40. The live loads on floors for dwellings, apartment houses, 
dormatories, hospitals and hotels shall be as given in column (1) 
of Table No. 2. 

41. For schoolrooms, churches, offices, theater galleries, use 
column (2) Table No. 2. 

42. For ground floors of office buildings, corridors and stairs 
in public buildings, ordinary stores, light manufacturing estab- 
lishments, stables and garages, use column (3) Table No. 2. 

43. For assembly rooms, main floors of theaters, ball rooms, 
gymnasiums or any room likely to be used for dancing or drill- 
ing, use column (4) Table No. 2. 

44. For sidewalks, 300 pounds per square foot. 

45. For warehouses, factories, special according to service, but 
not less than column (4) of Table No. 2. 

46. For columns the specified uniform live loads per square 
foot shall be used with a minimum of 20,000 pounds per column. 

47. For columns carrying more than five floors the live loads 
may be reduced as follows: 

For columns supporting the roof and top floor, no 
reduction. 

For columns supporting each succeeding floor, a reduction 
of 5 per cent, of the total live load may be made until 50 
per cent, is reached, which reduced load shall be used for the 
columns supporting all remaining floors. 

48. This reduction is not to apply to live load on columns of 
warehouses, and similar buildings which are likely to be fully 
loaded on all floors at the same time. 

49. The method used in computing the stresses shall be sucli 
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that the resultant unit stresses shall not exceed the prescribed 
unit stresses as computed on the following assumptions: 

(1) That a plane section normal to the neutral axis re- 
mains such during flexure, from which it follows that the 
deformation in any fibre is directly proportionate to the 
distance of that fibre from the neutral axis. 

(2) That the modulus of electricity remains constant 
within the limits of the working stresses fixed in these 
regulations and is as follows: 

Steel, 30,000,000 lbs. per square inch. 

Burnt clay concrete, 1,500,000 lbs. per square inch. 

All other concrete, 2,000,000 lbs. per square inch. 

(3) That concrete does not take tension, except that In 
floor slabs, secondary tension induced by internal shearing 
stresses may be assumed to exist. 

50. The allowable unit' stresses under a working load shall 
not exceed the following: 

Burned clay concrete: 

Direct compression, 300 lbs. per square inch. 

Cross bending, 400 lbs. per square inch. 

Direct shearing, 150 lbs. per square inch. 

Shearing where secondary tension is allowed, 15 lbs. per 
square inch. 

All other concretes: 

Direct compression, 500 lbs. per square Inch. 

Cross bending, 800 lbs. per square inch. 

Direct shearing, 300 lbs. per square inch. 

Shearing where secondary tension is allowed, 25 lbs. per 
square inch. 

STEEL. 

Medium Steel. High Elastic Limit Steel. 
Tension, 14,000 20,000 

51. The compression in the steel shall be computed from the 
corresponding compression in the concrete, except for hooped 
columns. 

52. The bonding stress between steel and concrete under work- 
ing load shall not exceed the following for plain steel: 

For medium steel, 50 lbs. per superficial sq. in. of contact. 

For high El. Lim. steel, 30 lbs. per superficial sq. in. of contact. 

53. For bars of such shape throughout their length that their 
efficiency of bond does not depend upon the adhesion of concrete 
to steel, the allowable bonding stress under working load shall 
be determined as follows: 

The bars shall be imbedded not less than six inches in concrete 
as herein defined^ and the force required to pull out the bar shall 
be ascertained. At least five such tests shall be made for each 
size of bar and an affidavit report of the test shall be submitted 
to the Chief Engineer, who shall then fix one-fourth of the aver- 
age stress thus ascertained at failure as the allowable working 
stress. 

54. The unsupported length of a column shall not exceed fifteen 
times its least lateral dimension. 

55. In a column subjected to combined direct compression and 
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flexure, the extreme fibre stress resulting from the combined 
actions shall not exceed the unit stress prescribed for direct 
compression. 

56. All colunms shall have longitudinal steel members so 
arranged as to make the column capable of resisting flexure. 
These longitudinal members shall be stayed against buckling at 
points whose distance apart does not exceed twenty times the 
least lateral dimension of the longitudinal member. In no case 
shall the combined area of cross-section of these longitudinal 
members be less than one per cent, of the area of the concrete 
used in proportioning the column, and the stays shall have a 
minimum cross-section of three one-hundredths of a square inch 
(0.03) sq. ins. 

57. If a concrete column is hooped with steel near its outer 
surface either in the shape of circular hoops or of a helical 
cylinder, and if the minimum distance apart of the hoops or the 
pitch of the helix does not exceed one-tenth the diameter of the 
column, then the strength of such a column may be assumed to 
be the sum of the following three elements: 

(1) The compressive resistance of the concrete when 
stressed not to exceed five hundred pounds per square inch 
for the concrete enclosed by hooping, the remainder being 
neglected. \ 

(2) The compressive resistance of the longitudinal steel 
reinforcement when stress does not exceed allowable working } 
stress for steel in tension. j 

(3) The compressive resistance which would have been 
produced by imaginary longitudinals stressed the same as 
the actual longitudinals; the volume of the imaginary longi- 
tudinals being taken at two and four-tenths (2.4) times the 
volume of the hooping. In computing the volume of the 
hooping it shall be assumed that the section of the hooping 
throughout is the same as its least section. If the hooping 
is spliced the splice shall develop the full strength of the 
least section of the hooping. 

J58. The minimufn covering of concrete over any portion of the 
reinforcing steel shall be as follows: 

For flat slabs, not less than one inch. 

For beams, girders, ribs, etc., not less than one and one-half 
inches. 

For columns, not less than two inches. In computing the 
strength of columns, other than hooped columns, the outside 
one inch around the entire colmun shall be neglected. 

59. For flat slabs continuous over two or more supports and 

uniformly loaded, the bending moment may be taken as ^^ in 

which W equals total load on the span and L the center to 
center distance between supports. 

60. Beams continuous over supports shall be reinforced to take 
the full negative bending moment over the supports, but shall 
be computed as non-continuous beams. 

61. The minimum distance center to center of reinforcing steel 
members shall not be less than the maximum diameter or diag- 
onal dimensions of cross-section plus two inches. 

62. In designing T-beams, the width of floor slab which may be 
assumed to act as compression flange of the beam, shall not 
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exceed one-fourth (%) of the span of the beam,, but in no case 
shall it exceed the distance, center to center, of beams. 

63. If it is necessary to splice steel reinforcing members, either 
in compression or tension, the splice shall be either a steel splice 
that in tension will develop the full strength of the member, or 
else the members shall be lapped in the concrete for a length 
equal to at least the following: For plain bars of medium steel, 
forty times the diameter or maximum diagonal of cross-section. 
For plain bars of high elastic limit steel, deventy times the diame- 
ter or maximum diagonal of cross-section. For other than plain 
bars, the length of lap shall be in inverse ratio to the ratio of 
the allowed bonding stresses as herein required. In no case, 
however, shall the steel reinforcement in' a beam or girder be 
lap spliced. 



CONCRETE BUILDING BLOCKS. 

(Embodied in the building ordinances of the city of Philadelphia.) 

1. Hollow concrete building blocks may be used for buildings 
six stories or less in height where said use is approved by the 
Chief Engineer; provided, however, that such blocks shall be 
composed of a.t least one (1) part of Standard Portland Cement, 
and not to exceed five (5) parts of clean, coarse, sharp sand or 
gravel, or a mixture of at least one part of Portland Cement to 
five (5) parts of crushed rock or other suitable aggregate. 

2. All material to be of such fineness as to pass a one-half 
inch ring and be free from dirt or foreign matter. The material 
composing such blocks shall be properly mixed and manipulated, 
and the hollow space in said blocks shall not exceed the percent- 
age given in the following table for different height walls, and in 
no case shall the walls or webs of the block be less in thickness 
than one-fourth of the height. The figures given in the table 
represent the percentage of such hollow space for different height 
walls. 

Stories. 1st. 2d. 3d. 4th. 5th. 6th. 

1 and 2, 33 33 

3 and 4, 25 33 33 33 

5 and 6, 20 25 25 33 33 33 

3. The thickness of walls for any building where hollow con- 
crete blocks are used shall not be less than is required by law 
for brick walls. 

4. "Where the face only is of hollow concrete building block, 
and the backing is of brick, the facing of hollow concrete blocks 
must be strongly bonded to the brick, either with headers 
projecting four (4) inches into the brick work, every fourth 
course being a heading course, or with approved ties; no brick 
backing to be less than eight (8) inches. Where the walls are 
made entirely of hollow concrete blocks, but where said blocks 
have not the same width as the wall, every' fifth course shall 
extend through the wall, forming a secure bond. All walls, where 
blocks are used, shall be laid up in Portland Cement Mortar. 

5. All hollow concrete building blocks, before being used in 
the construction of any building, shall have attained the age of 
at least three (3) weeks. 
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6. Wherever girders or joists rest upon walls so that there 
is a concentrated load on tiie block of oyer two (2) tons, the 
blocks supporting the girder or joists must be made solid. 
Where such concentrated load shall exceed five (5) tons, the 
blocks for two (2) courses below, and for a distance extending 
at least eighteen^ inches each side of said girder, shall be made 
cjolid. Where the load on the wall from the girder exceeds five 
(5) tons, the blocks for three courses beneath it shall be made 
solid with similar material as in the blocks. Wherever walls are 
decreased in thickness, the top course of the thicker wall to 
be solid. 

7. Provided always that no wall, or any part thereof, composed 
of hollow concrete blocks, shall be loaded to an excess of eight 
(8) tons per superficial foot of the area of such blocks, including 
the weight of tiie wall, and no blocks shall be used that have 
an average crushing at less than 1000 pounds per square inch 
of area at the age of twenty-eight (28) days; no deduction to be 
made in figuring the area for the hollow spaces. 

8. All piers and buttresses that support loads in excess of five 
(5) tons shall be built of solid concrete blocks for such distance 
below as may be required by the Chief Engineer. Concrete 
lintels and sills shall be reinforced by iron or steel rods in a 
manner satisfactory to the Chief Engineer, and any lintels span- 
ning over four feet six inches in the clear shall r,est on solid 
concrete blocks. 

9. Provided, that no hollow concrete building block shall be 
used in the construction of any building unless the maker of said 
blocks has placed on file with the Chief Engineer a certificate 
from a reliable testing laboratory showing that samples from 
the lot of blocks to be used have successfully passed all the 
requirements. 

10. A brand or mark of identification must be impressed in, 
or otherwise permanently attached to, each block for purpose of 
identification. 

11. Portland Cement shall be used in the manufacture of con- 
crete building blocks and must meet the minimum requirements 
set forth in the standard specifications for cement, adopted by 
the American Society for Testing Materials.- 

12. At any time the Chief Engineer may elect, samples of the 
concrete blocks used in building construction may be subjected 
to and must meet the follcv^ing tests: The ultimate compres- 
sion strength in pounds per square inch at the end of twenty- 
eight (28) days shall not be less than 800 pounds per square 
inch. The absorption shall not exceed fifteen (15) per cent. The 
modulus of rupture on a seven (7) inch span shall not be less 
than 150. Two samples shall be placed in a cold furnace in 
which the temperature is gradually raised for normal conditions 
to 1700 deg. F. The test piece must be subjected to this tem- 
perature for at least thirty minutes. One of the samples is then 
plunged into cold water (60 or 70 deg.), and the second sample 
permitted to cool gradually in air. In neither case shall the 
concrete disintegrate. 
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EXPANDED METAL AND CEMENT OONSTBUOTION FOB WALLS. 

The plastered walls shall be constructed as follows: 

To the girts of the buildiog shall be fastened 6" 
furring strips of %" plain bars placed horizontally every 18" 
and held in place with two 2%" staples of No. 10 wire. One-half 
inch round plain vertical bars, spaced every 18", shall be securely 
fastened against the furring strips and to the girts by two 2^" 
staples of No. 10 wire. Diamond mesh expanded metal or spiral 
lath expanded metal of No. 24 gauge of sheets 24" wide by 96" 
long shall be securely wired to the %" vertical rods, and shall 
cover the entire wall area. 

All joints shall be lapped at least 1" and securely laced with 
wire. 

At the comers of all windows in the walls and at the two 
upper comers of the doors a piece of expanded metal shall be 
placed diagonally across to reinforce them. 

At the two outside comers of the end walls a vertical strip of 
metal lath 24" in width shall be applied over the specified rein- 
forcement and b^it around the corners to prevent cracking at 
these points. 

All metal used in this construction shall be plain black iron 
or steel and shall not be painted or galvanized. 

On the outer metal lath put a scratch coat consisting of a 
mixture of one sack of cement of not less than 90 lbs. net to 8 
cu. ft. of lime mortar. Then build out by plastering on both 
sides until the finished wall is 1%" thick, using a mortar con- 
sisting of one sack of cement of not less than 90 lbs. net and 2^ 
cu. ft. of good clean sand. This coat to follow first coat not later 
than 24 hours. The inner metal lath shall be plastered on one 
side 6nly, but similarly to the above to a thickness of one inch. 
The lime mortar referred to above to be made in the proportion 
of one barrel of well slacked first quality lime, 15 barrels sand, 
and 2 lbs. of cocoanut fiber, the entire mass to be well mixed and 
allowed to stand two weeks before being used. 

After the walls have dried, the outside surface shall be coated 
with two coats of water proofing compound. 

All surfaces of wooden windows or other frames should be 
covered with tarred paper where cement comes in contact, to 
prevent the absorption of the moisture from the cement, and to 
secure a good Joint. 

The work shall be done in the best manner known to the 
plastering trade; the metal lath and rods shall be entirely cov- 
ered, and th'^ walls left with a good smooth finish. 

A. O. Cunningham, Chairman. 

T. J. FXTLLEM, 
M. RiNEY, 

Oommittee. 



(No discussion.) 



III. . 

EXPERIENCE AS TO EXPANSION AND CONTRAC- 
TION OF CONCRETE WALLS, EITHER RE- 
INFORCED OR PLAIN CONCRETE. 

REPORT OF COMMITTEE. 

To the Association of RaUtoay Superintendents of- Bridges and 

Bvdldings: 

The committee on subject number three, "Experience as to 
Expansion and Contraction of Concrete Walls, Either Reinforced 
or Plain Concrete," submits the following report: 

After thoroughly investigating the above subject of expansion 
and contraction of concrete, your Committee finds that with vary- 
ing temperature some provisions must be made for wall move- 
ment, similar to the expansion of steel, though the latter requires 
more than the former. After innumerable investigations as to 
method employed to provide expansion, the Committee finds there 
is no specified rule to govern movements of concrete under these 
various conditions and temperatures, either natural or artificial, 
as local conditions and atmospheric changes and natures of 
structures require. 

In walls that are exposed to natural atmospheric changes in 
temperatures on all sides, provisions must be made for wall move- 
ment, more than if only surface is exposed, the other portions 
being protected by embankment, etc. Retaining walls 200 feet 
long and over, 10 to 20 feet high, should have an expansion joint 
every 45 to 50 feet, as conditions require them. Concrete curbs 
4 to 5 feet wide, 6 inches to 12 inches thick, should have an 
expansion joint every 5 feet square. 

Reinforcing used in concrete will, to a certain extent, prevent 
concrete from separating, but will not prevent slight cracks from 
appearing on the surface. These cracks do not confine themselves 
to any particular direction, though usually running vertically 
and horizontally, the former appearing from 3 to 4 feet apart in 
curbs 350 feet long, 8 inches high, reinforced with five half-inch 
Johnson corrugated bars distributed throughout the curb. The 
horizontal cracks are not so frequent and irregular. Corrugated 
bars being partly protected by the concrete from atmospheric 
changes, make the expansion between the bars and concrete un- 
equal, to whidi the cracking above referred to is attributed, the 
two expanding about equally under same temperature and expo- 
sure. These cracks are not due to shrinking, which only appears 
at Initial setting of concrete, but to expansion and contraction, 
they appearing thirty to ninety days after job is completed and 
after passing through a shrinking period. 

Joints in wall and curbs should be made dovetail, so as to 
maintain a true alignment of the wall on the exposed surface. 
Various methods are employed in making the joint, one of which 
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is to use a sufficient numberAOf layers of felt paper to obtain the 
desired tliickness and cushion. Another practice, in large retain- 
ing walls, is to build each alternate section dovetailed together, 
allowing each alternate section to be thoroughly seasoned before 
succeeding section is built, and allowing disconnected joint to pro- 
vide expansion in this manner, which appears to be most satis- 
factory. 

Expansion in sidewalks, or similar work, |s overcome by cut- 
ting through the concrete before finished surface is applied, leav- 
ing a space sufficiently filled with dry sand, or open, as desired. 

Where artificial or natural temperatures are maintained uni- 
formly at all times, expansion joints can be dispensed with, as in 
subways, dams, smokestacks, buildings, and constructions of 
similar nature. Tunnels 750 feet long, with lateral tunnel diverg- 
ing at right angles from center of main tunnel for 350 feet, 
through which steam, water and air pipes are hung, have been 
built and in service for the past three years, and no indication 
of cracks can be seen. In this case, the temperature varied from 
110 to 175 degrees inside of tunnel. The tunnel constructions 
are of concrete 4% feet wide throughout, 5% feet deep from sur- 
face of ground at one end and 3 feet at terminal, the side walls 
and bottom 12 inches thick throughout, and the cover 4 inches, 
the cover being bonded ix> sides of tunnel, "reinforced with No. 8 
expanded metal one inch from lower side and troweled on the 
surface. The cover is used as a sidewalk and a truck-way for 
trucking material from different buildings, it being at the sur- 
face of the ground. In putting on the cover, light expansion 
joints were made by cutting through concrete every 5 feet at 
joint of each sheet of expanded metal before putting on top 
dressing, filling joint with dry sand to one inch below surface. 
Np expansion has taken place whatever in any of these walls, 
including cover, no provision having been made in side walls or 
bottom for expansion. Had any taken place, it would have been 
noticed by cracks appearing on the surface, close observation 
having been made at intervals of different temperatures of the 
weather and under all conditions. Even temperatures were 
maintained by heat from pipe in the tunnel to supply steam, etc., 
to buildings. 

In conclusion, there is no set rule that can be given to guide 
the expansion and contraction, local conditions and sub-grade 
entering into the amount of expansion to be provided for. Floors 
and sidewalks built on cinders or material that attracts heat 
require more expansion provisions than those built on soil, which 
does not attract heat so readily. This same rule would also 
apply to floors protected from the sun in basements, or similarly 
located. 

A. S. MARKLEY, 
R. H. RBID, 
W. A. RODGERS, 
P. J. O'NEIL, 

Committee, 
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DISCXJSSION. 

Mr. Schall. — There must be some of the members who 
have had experience with long concrete walls cracking by 
reason of expansion, not having provided expansion joints. 
While I have had very little experience myself, I should 
like to hear from those members who have had extended ( 

experience in this kind of work. I should like to have an \ 

expression from Mr. A. S. Markley. j 

Mr. A. S. Markley. — I have said my piece in my report. 

Mr. O'Neil would say for the benefit of the members, 
that I don't think a long continuous line of concrete can be 
built and exposed to the weather in our climate without its ' 

breaking itself up into sections of different lengths. I built 
this year four concrete walls, each one six hundred and 
fifty feet long, and they are about sixteen feet high. We ! 

got two of the walls completed and without a crack, and ! 

they were reinforced with steel heavily. But we had a 
cold night, when the temperature dropped to about forty, j 

and both walls cracked in two or three places. It didn*t 
amount to much, but simply showed a break line; don't 
think it has weakened the wall any. The other two walls 
have not shown any crack. They were built through the 
warm weather. 

Mr. A. S. Markley.- — The report deals with reinforced 
concrete, and the reinforcing of concrete will not prevent 
the concrete from cracking, once you are obliged to provide 
for its expansion and contraction. We tried it in a plat- 
form curbing and various cracks would appear in the con- 
crete. They were irregular in distance. Sometimes they 
would run diagonally, sometimes vertically, sometimes hori- 
zontally. No special plan can be provided which will avail 
for all parts of the country. Where we have even temper- 
ature the year round there is no necessity of providing for 
expansion and contraction; but of course, in this country, 
in Wisconsin, it would be absolutely necessary to do so on 
account of atmospheric changes. 
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Mr. Hadwen.— The question of the expansion of concrete 
seems to me largely one depending upon the structure and 
the amount of concrete that is being used, whether heavy- 
masses or long, thin walls. It is the practice on our road, 
wherever we build long culverts, etc., and large abutments, 
to provide expansion joints about every fifty feet. I no- 
ticed not long ago in one of the technical journals {Erir 
gineering News of May 9th, 1907) that the government en- 
gineers had been making experiments on some breakwater 
work of various kinds, and one of them came to the con- 
clusion that he could hold moderately heavy masses of con- 
crete in the walls without any trouble by reinforcing suf- 
ficiently to provide for expansion. As I say, our practice 
has always been to use an expansion joint about every fifty 
feet. 

Mr. Aldrich. — ^A great many of you will probably re- 
member where we went to see the concrete pile driven in 
Boston last year, and I will just state that we have several 
freight houses five hundred feet long built on the same kind 
of foundations. They have a concrete foundation that 
comes up about four feet above the top of the ground. The 
one that we did not reinforce is badly cracked and the 
others, that were reinforced with old rails, have not a crack 
in any of them. I do not know how many rails were put in, 
but I do know they put in rails, and I do know that they 
have not cracked. 

Mr. Schall. I should like to hear from members who 
have had experience in reinforced concrete and to ask 
whether they use plain round bars or the patent twisted, or 
other special bars. 

Mr. A. S. Markley. — We use the Johnston bar for rein- 
forcing. 

Mr. Hughes. — ^We use corrugated bars altogether. 

Mr. Killam. — On the Intercolonial Railway we have some 
large machine and car shops. They are all built of con- 
crete; that is, the walls, foundations and the roof is con- 
crete and every part of the concrete is all reinforced with ex- 
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panded twisted metal. I have not examined them lately very 
closely, bxr^ I am told there are no cracks in them. Some 
of these buildings are five hundred feet long and of dif- 
ferent sizes and they are aU reported as having no cracks, 
and all in good condition. Now in regard to platforms, a 
great many of our platforms have cracked, as Mr. Markley 
says, diagonally. However, they are only small cracks and 
nothing that would do any particular harm. We did put 
down lately a sidewalk one thousand feet long and seven 
feet wide, and that was put in by excavating and putting 
down seven inches of cinders and then the concrete was laid 
on that six inches thick and then an asphalt preparation 
on top of that, then finished with a coat of cement, and I 
have looked at that lately and there is not a sign of a crack 
in any of it, from end to end. No contraction or expan- 
sion, and the buildings, as I said before, are reported to be 
complete and intact from cracks, every part of them. 
These were constructed with this expanded^ metal, the roof 
and all, and there are no cracks in the roof. 

Mr. 'Neil. — ^I think the strain on a concrete wall differs 
very little from a platform. The greatest strain that we 
get on platforms is caused by unequal freezing of the 
ground underneath and I doubt if you can put a platform 
down that will not crack, unless you bar out the frost. 
And in regard to the matter of reinforcement, we use cor- 
rugated bars and twisted bars of various sizes. And we 
also use scrap rail in heavy work, and I have used a few 
tons of old scrap pipe and find it is just about as good as 
anything. 

Mr. KiUam. We have been building some four or five 
new engine houses, twenty to forty stalls. The foundation 
is of concrete, the pits on the inside are all concrete, also 
the drops for taking of the wheels out from under the lo- 
comotives are concrete ; and the walls of these engine houses 
are about four feet below the surface and built three feet 
above the ground and then brick from there up, and in 
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none of them have any cracks appeared. No provision 
was made for cracking and no cracks have appeared in 
them, but they are all reinforced with expanded metal. 

Mr. Carr. — ^What proportion or mixture did you use in 
the concrete? 

Mr. KiUam. — One to three of sand and cement and four 
ctf crushed stone. 

Mr. Schall. — I should like to be informed whether any 
member present used the plai4 round bars for reinforcing 
concrete. 

Mr. A. S. Markley. — Some of the Pennsylvania railroad 
people use something of that kind, I think. 

Mr. Large. — ^We have built some arches on our line and 
the fact is we didn't use any reinforcement at all, except- 
ing just the wire that we held our forms together with. 
That is all we have used.' The first one was built about 
seven years ago, a 35-foot arch and about 65 feet long. We 
were all new to the business, but we didn't put in any re- 
inforcement at all, only a few wires that we held the forms 
together with, to keep them from spreading. 

Mr. Storck. — The city is building now one of the largest 
arches in the world across a street in Philadelphia. I don't 
know just how they are constructing it, but I can find out. 
In Philadelphia concrete is used very much in buildings 
and in bridges and the city builds all their platforms out 
of concrete. This concrete is in its infancy and I think 
this subject should be continued, as we will know more 
about it in a year from now than we do at the present 
time. 

Mr. Clark. — ^In answer to Mr. Schall 's question as to us- 
ing plain bars, we use some plain bars and also some old 
rails, as some of the other members have spoken of, or 
whatever is available. I think a year ago I made a remark 
about putting in a couple of abutments for a five^track 
bridge. On one side we put in expansion joints, on the 
other side we did not. In order to see if there would be 
any difference, I looked at those walls about ten days ago 
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and I can see no difference whatever. The expansion 
joints have never opened and the other side, where we had 
none in, has never cracked. Of course, that is all heavy 
concrete work. With our concrete platforms, we cut them 
into five-foot sections ; the same way with the curbing, and 
they give no trouble. 

President. — ^If nothing more on this subject, we will pass 
to the next one, as our time is getting short and these sub- 
jects will come up again next year. 



IV. 
ACTION OP SEA WATiBR ON CONCRETE. 

REPORT OF COMMITTEE. 

1 

To the Association of Railway Superintendents of Bridges and 
Buildings: 

Your Committee on Subject No. 4, "Action of Sea Water on 
Concrete/' beg to report as follows: 

We sent out about forty circulars to as many different members 
of the Association as follows: 

Your. Committee on Subject No. 4, "Action of Sea Water on 
Concrete," desires your codperation in the preparation of a report 
which should be of interest to all concerned. 

1. Concrete made in air and sunk into sea water. 

2. Concrete deposited direct into sea water. 

3. What effect has the rise and fall of tide water on concrete? 

4. What effect has the frost on concrete where the tide rises 
and falls on concrete? 

Out of the forty circulars sent out we have received ten replies, 
five of which say no experience; the other five are very valuable 
and have given your Committee all that they have had to work on. 

One of our New York friends writes as follows: 

1. Where there is no ice formation, concrete, if made in air with 
fresh water and then sunk into sea water works well, but shows 
a tendency to disintegrate slightly on the faces between low and 
high water levels. 

2. I would not deposit concrete direct into sea water. Where 
the salt water permeates the whole mass of concrete the faces 
disintegrate faster than where the concrete mixed with fresh 
water Is made in air and then sunk into position in the sea water. 

3. Between low and high water the faces of the concrete show 
a tendency to disintegrate. 

4. Where there is severe cold and a large ice formation con- 
crete exposed to the rise and fall of the tide will disintegrate on 
the exposed faces. (In my experience to a depth of % inch- 
to % inch.) If this disintegrated portion is faced up with cement 
mortar each spring there will be no further trouble until the ice 
goes out the next winter. In my judgment bridge piers and abut- 
ments should be built from about 2 or 3 feet below extreme 
low water to the top of the masonry, of granite ashlar dressed 

12 



176 

smooth on the faces exposed to the ice and salt water -and 
backed with concrete. 

Another of our New York friends writes as follows: 

1. Mix it dry and put it through chutes into the water; never 
mix with water before putting into bed. 

2. Concrete deposited into sea water will be covered under "1." 
Would say that in the vicinity of New York there is very little 
of this done; most of the concrete handled at this point is made 
into blocks and sunk to the depth required and handled by divers. 
This seems to be the better method and gives more satisfaction 
than trying to put it in in any loose form. 

3. The rise and fall of the tide seems to have no effect what- 
ever on the concrete blocks when placed as I have mentioned 
above. The frost does not seem to have any appreciable effect 
on the concrete. Enclosed you will find a booklet of small blue-, 
prints showing the method of handling concrete in the vicinity 
of New York. Very often the granite blocks are placed above 
the sub-structure of granite blocks, as granite is known to be 
much stronger than concrete. In places where foundations are 
on a slope concrete filled in bags are sunk, which makes a very, 
solid foundation. • 

The replies from the vicinity of Boston favor the concrete 
deposited direct into sea water. 

The following from one of our Boston friends: 

2. Concrete deposited direct into sea water. So far as I know 
this gives perfectly satisfactory results if the material and method 
of work are right. The cement should contain not over 2 per cent 
sulphuric tri-oxide and a low content of magnesia; the sand 
should be good and crushed stone should be used rather than 
pebbles; the mixture should be not leaner than one, two and 
four, and it should be deposited either with a tube or a bucket 
on the 0*Rouke pattern, which opens wholly inside the bucket, 
making practically a closed tube for the concrete to drop through. 
In using a tube the first charge is bound to be washed, hence 
it is best to begin operations each morning out in the area well 
away from the forms, so as not to have washed concrete on the 
outside of the mass when finished. This is difficult to impress 
on the workmen, as they always want to start operations at one 
corner. At times there is trouble from the milk of lime, or 
''laitance,'* as the French call it, which is too heavy to float away 
in the water. If it collects more than "about three inches thick, 
it should be pumped off or otherwise disp<Jsed of; it will not 
harden, and if covered into the mass will make a weak section. 
If concrete is properly deposited in pure sea water it sets even 
stronger than in air, but I prefer to have a stone masonry facing 
between high and low water. If concrete is exposed to the sun's 
action between tides it must be extraordinary good to withstand 
the combined action of all the forces acting to disintegrate it. 
An example given as successfully deposited under water, is shown 
on pages 60 and 61, Proceedings of our Association for 1901. 
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There are a large number of piers around Boston built similarly 
to this, and there has been no failure or trouble with them due 
to lack of integrity of the concrete. It will be noted that above 
low water the pier is faced with stone. Attention is always given 
to the chemical constitution of the cement used, and it is tested 
for soundness in sea water by the so-called barrel test. This 
consists of placing a small barrel in a large cask filled with sea 
water, and then filling the small barrel with cement through a 
small tube. After 24 hours the cae^ is dumped and the barrel 
cut off from the concrete. If the cement is. suitable to use, the 
concrete will be quite hard and will require a pick to break it 
up. Analysis for sulphuric acid should accompany this test, as 
the barrel test alone will not prove durability. A remarkable 
Instance of concrete made in air and sunk into sea water, vide 
Item 1, has just been executed at Brunswick, Ga., where rein- 
forced concrete piles 18 inches square, 41 feet long, tongued and 
grooved, have been placed for a pier facing. These are rodded 
back to a double row of timber piles and the pier i^ filled solid 
with earth. Timber fender piles are driven in f^ront of the 
concrete face to take the blows from vessels. The concrete piles 
are sunk by water Jet through a pipe cast in the center of 
the pile. 

3. All of the replies seem to agree that concrete should be 
faced with granite above low water, as the rise and fall of the 
tide has a tendency to disintegrate the concrete! < - 

4. All of the replies seem to agree that frost and ice formation, 
where tide rises and falls, has a greater tendency to disintegrate 
the concrete. 

Your chairman has made it a particular object to examine 
quite a number of structures of concrete in tide water in the 
vicinity of Boston, and has found in every structure examined 
disintegration was taking place with more or less rapidity between 
high and low water, in some cases, notably the arches under the 
piers at Charlestown Navy Yard, this disintegration being to 
such an extent as to seriously affect the stability of the work. 
Your chairman has been informed by those who are constantly 
on the work at these different places that this disintegration was 
considerable more rapid in cold weather when frost was experi- 
enced than at other times, although disintegration occurs even in 
warm weather. In some cases the concrete scales o|f in quite 
large patches, but in most of these cases it comes out in small 
particles, so that the stones which form a part of the concrete 
were left projecting out from 1 inch to 2 inches beyond the 
general surface, or until such time as the weight of the stone 
would offset what little holding power remained to the concrete 
at the inner point of the stone. 

Your chairman finds the same trouble with granite above low 
water. He has examined several places where the mortar hm 
disappeared in the joints and had to be repointed after 3 or 4 
years. 

Your chairman has also looked over a concrete pier on the 
Providence River, at Warren, R. I., which was built about 25 
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years ago with a mixture of sand and cement of about 1 to 3. 
This concrete is in a good state of preserration, except between 
high and low water, where it is worn away in places trom 4 to 
8 inches, which looks as if It was done more by the current and 
ice as the tide ebbs and flows, rather than by the combined action 
of frost and tide water rising and falling. The current at this 
point runs at about the rate of 8 miles per hour, which is pretty 
fast, and causes quite a whirlpool as it passes th|B pier. 

As before mentioned, your Chairman notice^ near the same 
place granite abutments where the pointing was all gone between 
high and low water; above high water the poi4tlng was in good 
condition. 

It is the opinion of your Committee that item "2" is the cheap- 
est and best method of sinking concrete into sea water, and if 
properly mixed with proper material and properly handled and 
faced with granite above* low water, that with a suitable number 
of headers to make granite masonry firm, it will do good service. 
Tour Committee also thinks that it would add to the stability of 
the granite if the joints were calked with lead. 

Very truly yours, 

G. ALDRICH, Chairman, 
WILLARD A. PETTIS, 
GEO. W. ANDREWS, 
JOHN B. BARRETT, 

Committee. 



SUPPLEMENT TO SUBJECT NUMBER FOUR, "ACTION OF 

SEA WATER ON CONCRETE. 

Since writing report on the above subject, your committee has 
received some photographs showiijg nawne of the disintegrated con- 
crete mentioned in the originAl report, namely the Cambridge 
bridge, City of Boston, ahd the sea wall at Charlestown navy 
yard. Your committee thinks it would be well to have this en- 
tered as a supplement to the original report. 

G. ALDRICH, 
Chairman, 
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DISCUSSION. 

Mr. Aldrich. — I will say that since making this report! 
have received some photographs. I have also a paper Igiv- 
ing some data about the Charlestown bridge, which mj^y-be 
interesting to our members. The photographs are here"and 
you can all see them. I believe there is a considerable 
amount of information in this paper, which was sent me, 
and provided the secretary cares to put it in his prt)ceed- 
ings, I will have it typewritten and send a copy of it to 
him. I will read from a supplement that I have prepared 
^my report. (See supplementary report, which wai refid 
by Mr. Aldrieh.) ' . 

Mr. Aldrich.-^I think abo itnu^ be- wells ta .have •^ese 
photographs shown in our proceedings. 

Mr. A. S. Markley. — This is a new condition of deteri- 
oration. I remember the remarks we heard about *this 
bridge at our last meeting in Boston, but it was too late 
to visit the place. Is it the salt water that causes this 
deterioration, or is it the tide that ebbs and flows every 
twenty-four hours ? I have heard of using salt to keep the 
cement from freezing. Why is this not a bad thing for the 
concrete if it is true that the salt water causes this deteri- 
oration referred to ? If the proper solution is embodied in 
the report of using granite stone on the outside and con- 
crete for backing, in that case I should think it would be 
a hard matter to make mortar joints or to point up the 
masonry, unless a cofferdam is built to keep the water out 
until the cement sets. 

Mr. Killam. — This is a question that I have paid consid- 
erable attention to along the Intercolonial Railway. We 
have a great many structures in salt water and the masonry 
which was first put up was poor and did not stand the ef- 
fect of the water and began to dissolve, and we put con- 
crete around it, but it only stood a year or two until that 
began to dissolve ; so there is no question from our experi- 
ence but that the salt does disintegrate the concrete. 
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Mr. Park^.— I would like information fis to what kind 
of cement wfiS used in that work. 

.Mr. EillamfhWe use Portland cement, White Brothers 
brand, or.pt^ cement of equal quality, but sometimes 
when not wa^^ed, contractors will get a poor quality in; 
but me endeaVoY to use the very best cement that can be ob- 
tained, and th^B question of price has nothing to do with the 
vwork. It is the best article that is wanted. 

Mt. Parki&rT-^We have never found but one kind of ce- 
meitttlrat wi&J stand the action of salt water, that is, the 
Gellingham ta'and of Portland. We have tried German 
eemerit 'and'iseveral other brands, but have found nothing 

to 'equal thfe Gellingham brand. 

* ' • ' , .., 

Preliminaby ^^Observations on the Subject op the Db- 

. . . -^* 

. • COMPOSITION OF CeMENTS IN THE SeA. 

« 

By N. Henry Le ChateUer, Chief Engineer of Mines, 

I have decided to make before the Congress of the Inter- 
national Association of Methods of Testing, which meets 

■ this year at ;St. Petersburg, a report on the actual state of 
studies relating to the decomposition of cements in the sea ; 
but in trying to get together the necessary documents I have 
not been able to find anything of a similar report, or at 

. least it would come to about this : 

K r , The work done in the last five years has verified the three 

*■ .* ' 

.• following stat^ents of Vicat: 

1. All„the hydraulic lines when put in intimate contact 
with sea water are totally decomposed by the chemical ac- 
tion of the magnesium salts in the course of a more or less 
long time. 

2. Mortars decompose the more slowly as they are more 
compact. 

3. They are decomposed the more slowly as the hydraulic 
index is raised, counting in that index the silica and alum- 
ina combined to the lime, either during the roasting or in 
the case of the addition of pozzuolona, during the setting. 
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I will content myself with presenting a personal memoir 
having for its definite object the method to be followed m 
the future in order to arrive at better results than in tlie 
past. The check of innumerable experiments made on the 
decomposition of cements in the sea proves the exclusively 
empirical method followed heretofore. The so fruitful sci- 
entific method of Vicat was abandoned immediately after his 
death, producing a fatal reaction against his ideas. 

The general tendency, as much among the cement man- 
ufacturers as among the engineers, is to make these studies 
by trying in the sea under the conditions ordinarily em- 
ployed, blocks of masonry of the usual variety acnd in fol- 
lowing the progressive steps to their destruction. To draw 
any practical conclusions from such trials one must wait at 
least half a century. 

France is the oi;ily country in which this question has 
been taken up in order from a reasonably early time. In 
1853 the ministers of public and marine works gave the or- 
der to organize on a definite plan studies of that nature in 
the principal French ports. Unfortunately, they had not 
the perseverance to keep them up and today the port of La 
Rochelle is the only one which possesses a complete series 
of results. All of the blocks used in the experiments at that 
port have today disappeared. The most resisting ones had 
been made, one with a very rich mortar of an English Port- 
land cement, finely ground, the second with mortar of jft 
maritime cement of high index, made by Vicat. 

In Germany they organized some years ago experiments 
of the same nature, but it will be necessary to wait a long 
time before drawing any conclusions. In France they are 
too busy to take up these studies again. The experiments 
of the past perhaps authorize a certain skepticism in re- 
gard to the results of the future. 

It will not be useless to recall at the beginning of this 
work the essential differences between the methods of em- 
pirical and scientific research. 
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Every natural phenomenon is a function of a certain 

number of simple factors of independent variables : 

z=f (X, y, z.) 
The scientific method consists in seeking systematically: 

1. "What all the independent variables are, on which the 
considered phenomenon depends. 

2. What is the relative importance of each ot these vari- 
ables on the size of the phenomenon studied ? 

3. And as far as possible, what is the algebraic form of 
the function which connects the phenomenon and its fac- 
tors? In order to arrive at this determination the method 
followed consists in making vary at one time one of the vari- 
ables of tbe function and to follow the law of this variation. 

The empirical method on the contrary mates very simul- 
taneously and by chance all the conditions of the phenom- 
enon, ccmtenting itself with measuring the size of the most 
obvious ones; then in comparing the measures thus made 
with the results obtained, one seeks, if an evident relation 
presents itself, between the phenomenon studied and the 
conditions causing it. 

When the question is of a simple phenomenon, such as 
the relation between the weight of a mass of water and its 
volume, the proportionality between the weight and the 
volume is obvious. If in the place of one independent vari- 
able there are two, as in the law of Marieotte and of Gay- 
Lussac, one may yet with certain measures made by guess 
at length recognize how the pressure of the gas varies as 
a function of its volume and of its temperature ; but as the 
number of these variables becomes infinitely great and as the 
number of combinations of the different sizes of these vari- 
ables increases in consequence of following a still more rapid 
law, it is obvious that it becomes impossible to distinguish 
anything with precision by means of experimefits made 
without method. 

In order to make clear this question of the decomposi- 
tion of cements in the sea, it is necessary to decide to follow 
a step perhaps slow in appearance but much more certain, 
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consisting of studying point by point all of the elementary 
conditions on which it depends. It is this method that I 
wish to try to apply in this paper. 

Elementary Factors in the Decomposition op Cements 

IN THE Sea. 

In the decompositions of cements by the sea we have in 
the first place to consider four different kinds of matter, 
cement, sea water, with all th6 substances which it holds in 
solution, living beings with the shells and vegetables which 
fix themselves to the surface of the cement, and last the at- 
mosphere which acts by its carbonic acid gas or by its water 
vapor. 

The different substances transform themselves, that is, 
they are the seat of phenomena of various kinds, chemical, 
physical and mechanical. The various numerous chemical 
phenomena include the setting of the hydraulic limes, the 
decomposition of the compounds so formed by the sea water 
and at length the combination of these products with the ele- 
ments either of the cements or of the sea water. The physi- 
cal phenomena depend on the more or less great porosity of 
the mortars and on the properties of diffusion of the salts 
contained in the sea water, and finally in masonry alter- 
nately exposed by tides to the action of the air and of the 
water, they produce by evaporation concentration of salts 
at certain points in the masonry. The mechanical phenom- 
ena include the movement of blocks of masonry by waves, 
their rupture by the shock of these waves, or their wear by 
the friction of sand. 

But this is not all. None of these elementary phenomena 
can be produced without exercising an effect on the other 
phenomena; the cracks and the wearing produced by the 
mechanical action of the sea water facilitate the physical 
diffusion of the salts and this in its turn favors the chemical 
action of these same salts by bringing them into contact with 
the lime. On the other hand, the chemical actions which 
develop in the masonry cause cracks facilitating the penetra- 
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tion of the salts and the rupture of the blocks of mortar un- 
der the action of the shocks of the sea, etc. 

In this study we will notice only the chemical phenomena, 
by far, however, the most important, and we will consider 
the part of the physical and mechanical phenomena only 
to the extent to which they can influence the chemical phe- 
nomena studied. 

First Part. 
Elementary Chemical Phenomena, 

To proceed from the simple to the complex, we must 
study the actual chemical nature of different bodies to- 
gether, then the reactions of which they are individually 
the seat, and at last the double mutual decompositions which 
they produce among themselves. 

Sea Water. — The chemical composition of sea water is 
practically constant when one takes it at large and far from 
shore. In harbors, on the contrary, — that is to say, where 
the decomposition is especially interesting to study, — the 
composition of the sea water is quite variable. It is very 
often diluted by the presence of streams which tend by di- 
minishing the saline concentration to diminish its action ; but 
on the other hand it contains sometimes the organic prod- 
ucts coming from the sewage of towns, whose presence 
cannot be without effect. This is stated sometimes without 
having, however, any definite facts to advance. 

Here is the chemical composition of sea water from the 
Mediterranean compared with that of artificial sea water, 
whose preparation is indicated further on : 

Artificial. Mediterranean. 

Sodium Na 

Magnesium Mg 

Calcitim Oa 

Potassimn K 

Chlorine CI 

Sulphnric Acid SO4 

Free Carbonic Acid 



11.6 


KT. 


11.5 


gr. 


1 27 


gr. 


1.8 


RT. 


86 


gr. 


4 


gr. 


0.08 


gr. 


0.5 


g3f. 


20 2 


gf. 


20.4 


f^ 


2 76 


KT. 


8.9 


gr. 


044 


gr. 


0.049'; 


gr. 
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Here are the total quantities of salts contained in sea 
water taken from different places and reduced to one liter: 

Qrammes. 
Vincent. — ^Voyage -of the Isis in the Atlantic 

and Paoific Oceans, from 85. to 89.0 

Forchamer.—North Sea 88.0 

Atlantic 34.3 

Mediterranean 37 5 

Usiglie. — Mediterranean 87 . 7 

Thorpe.— Irish Sea 86.86 

Pittmar. — ^Voyage of the Challenger in the In- 
dian and Atlantic Oceans, from 88.0 to 87.0 
Candlot.— English Channel 85.7 

For laboratory experiments when one has not at his dis- 
posal sea water of a well-determined composition one must 
often use an artificial sea water made up of all its parts. 
Here is the formula which has been recommended in my 
proposition for the French Commission of Methods of Test- 
ing. 

Grammes. 

Chloride of Sodium NaCl 80 

Crystallized Magnesinm Sulphate . . , Ng O . SOg . 7HO 6 . 
Cry8talli2sed Magnesinm Chloride. . . . MgCl.GHO 6.0 

Hydrated Calcium Sulphate CaO.SOg .3HO 1.5 

Potassium Bicarbonate K0.H0.2C1 2 

Distilled water 1000.0 

It is important not to suppress, as one is sometimes 
tempted to do, certain substances fotind in small quantities 
in sea water, such as calcium sulphate and the bicarbon- 
ates. The small quantities of these substances have a very 
great influence upon the degree of preservation of the mor- 
tar. The first of these substances causes considerable ac- 
tivity of decomposition, while the second retards it in a 
very marked degree. 

When the water is put in contact with lime or calcareous 
salts like those of cement, the whole of the magnesia is pre- 
cipitated and it forms the corresponding salts of calcium 
remaining in solution. The composition of the liquid ob- 
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tallied, starting for example with the water of the Mediter- 
ranean, is given in the following table : 

Sodinm Chloride 80 grammes per liter. 

Calcinm Sulphate (OaS04) 4.1 grammes per liter. 

Calcium Chloride (CaCls) 3.0 grammes per liter. 

Potassimn Chloride 1.0 grammes per liter. 

The proportion of calcium sulphate indicated is greater 
than tha( which corresponds to normal saturation in soft 
water. Its solubility is somewhat increased in the presence 
of sodium chloride and the excess remains at least moment- 
arily in the state of super-saturation. 

CHEMICAL COMPOSITION OF THE HYDRAULIC PRODUCTS. 

The exact nature of the chemical combinations which pre- 
exist in the cement, or which form during their hydration, 
is evidently an important element in the problem studied. 
We will sum up the results generally admitted on this sub- 
ject. 

The different hydraulic limes are obtained by roasting 
intimate natural or artificial mixtures of limestone and of 
so-called argillaceous substances, including silica, alumina 
and iron. Under the action of the heat the limestone be- 
comes decarbonated, then enters into combination in a man- 
ner more or less complete with the argillaceous matter. In 
order that these combinations may reach their limits it is 
necessary that the temperature of roasting be sufficiently 
high, say between 1,400*^ and 1,700°, according to the na- 
ture of the mixtures, that this temperature be maintained 
during a sufficient time, which ought not to be less liian one 
hour, and at length liiat the resulting substance be suffi- 
ciently fine to produce a homogeneous mass. 

The chemical combinations taking place under the action 
of the heat are very varied. That which plays the most im- 
portant part in the setting of hydraulic limes is the tri- 
calcite of silica 

Si02, 8CaO, 
whose existence, discovered by M. Le Chatelier, has been 

13 
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confirmed since by Newberry. This substance is found in 
Portland cements, hydraulic limes, and also, although in less 
quantity, in cements quickly roasted at a low temperature. 

The aluminum and the iron give with the lime under the 
action of heat mono, bi and tri calcites of aluminum or 
iron. These three series of compounds dissolve when put in 
contact with water. We do not know exactly which of these 
has its beginning in the cement; we ought consequently to 
find there either one or the other. 

The silica, aluminum, iron and the lime also give 
silico-alumino ferrites of calcium, which combined remain 
inert during the hydration. At last there often exists un- 
combined lime, a small proportion in cements, a somewhat 
larger proportion in the hydraulic limes. Such are the con- 
stituents of all the hydraulic products obtained directly by 
roasting. 

A second kind of hydraulic products, called pozzuolanic 
products, are made by mixtures of slaked lime with silicious 
materials, which have the property of combining in the 
presence of water with the lime. These silicious materials 
are natural products generally of volcanic origin, and ex- 
terially altered by water, such as trass, or pozzuolona. Oth- 
ers are of artificial products, such as clay, torrified at a 
low temperature. At length, in certain cements, roasted 
at low temperature, it appears that the argillaceous matter 
incompletely combined with the lime has preserved pozzu- 
olanic properties. 

Under the action of water these different silicates and 
aluminates produce compound hydrates. The hydrated 
silicate of lime has for its formula : 

SiOaCao, 2.5H2O. 

It is produced, either by the direct combination of the 
silica of the pozzuolanic materials with the slaked lime, or 
by the breaking down of the tricalcite of silica in the pres- 
ence of water, which gives, in connection with the hydrated 
silicate, a crystallized hydrated calcium in great hexagonal 
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lamellas. Actually, the analysis of the hydrated silicate of 
lime is not exactly that of the monocalcite of silica. It in- 
cludes, as was shown by M. Le Chatelier and since confirmed 
by M. Newberry, 1.7 to 1.8 parts of lime to 1 of silica. The 
excess of lime is held by a sort of capillary attraction of 
the monocalcite of silica, the crystals of which are extremely 
tenuous, in the same way as it fastens itself on very porous 
bodies, such as wood charcoal. We give, therefore, to this 
compound the formula of dicalcite of silica, which is actu- 
ally nearer to the composition found directly by experi- 
ment;, hut it is a free hypothesis formally contradicted by 
this, that if one washes the silicate of lime with distilled 
water, one removes progressively its excess of lime without 
reaching the concentration of the liquid constant in lime, 
so much that the composition of the silicate does not mix 
with that of the monocalcite of silica. 

President. — If nothing more on this subject, we ;will pass 
it. This closes all the discussions of subjects or reports for 
this year, and we will now proceed with unfinished business. 



V. 

RECENT EXPERIENCE IN THE USE OP WOODEN 
AND ASBESTOS SMOKE JACKS. 

REPORT OF COMMITTEE. 

To the Association of Railway Superintendents of Bridges and 
Buildings: 

The committee selected on the above named subject beg leave 
to include in their report various other kinds of Jacks in common 
use, making the subject as comprehensive as possible. 

Attention is called to Subject No. 4, "Report of Committee on 
Round House Smoke Jacks and Ventilation/' page 112 of the 
Eighth Annual Proceedings of the Convention, held at Richmond, 
Va., in October, 1898, wherein the committee makes the following 
statement: 

"It is evident to your committee that there is great diversity of 
opinion as to the best style of jack to be used, the opinions in 
many cases running counter to each other. The committee will 
not undertake to unravel the mystery, but submit a number of 
sketches of the various styles of jacks and other ventilators, with 
an appendix giving the views of a number of gentlemen who were 
kind enough to favor your committee with notes from their ex- 
perience." 

The undersigned committee is fully as unable, after nine years 
have elapsed, to say which is the best form and best material for 
engine house jacks. It is safe to say, however, that some of the 
compositions of asbestos that were new at that time have proved 
to be failures, and railroad men are as eager as ever at the pres- 
ent time to find a substitute for the many kinds of cumbersome 
and expensive jacks now in use, which will be reasonably cheap 
at first cost and easy to maintain in service. 

Jacks are made in all conceivable shapes, sizes and forms, to 
meet certain requirements and conditions in the different kinds 
of engine houses, but generally they are classed as two distinc- 
tive types, the one having the telescopic drop section fitting down 
closely over the stack of the locomotive after it has been placed, 
and the other having a large fiaring section which is stationary, 
under which the engine may be placed without accuracy, and 
is larger proportioned in every way than the first named type. 
The latter named style answers to a greater extent for ventila- 
tion on account of its larger dimensions ^d must necessarily 
allow the escape of more heat in cold weather unless special ar- 
rangements are made to avoid it. 

It is well known that the various forms of iron and steel when 
used for this purpose decompose very rapidly, cast iron being bet- 
ter adapted than wrought iron or steel, but these when made thick 
enough to last any considerable length of time are cumbersome 
and expensive and often crack during the first season owing to 
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contraction and expansion. The sheet iron jacks last ordinarily 
only two to five years. 

Stoneware, or earthenware, commonly designated as tile, has 
been extensively used for jacks, and a considerable number of 
such jacks are still in use; but in northern climates they are being 
gradually abandoned and replaced with other kinds on account of 
being cumbersome and cracking when being subjected to extreme 
heat and cold. This form of jack usually consists of several 
joints of tile mounted upon a roof casting and surmounted by a 
sheet metal cap, and having either a telescopic section or a sta- 
tionary hood under the roof, made in either case of iron. This 
lower section, and the cap, are subjected to rapid disintegration 
and have to be renewed frequently. 

Wood seems to withstand the action of the gases better than 
metal and it has been successfully used by some roads for many 
years without any trouble whatever, while other roads experienced 
loss from fire and many are prone not to use them, fearing similar 
results. 

Attention is directed to a statement made on page 184 of the 
Eighth Annual Proceenlings; wherein a member stated at that time 
that they had been using wooden jacks on their road for twenty 
years on every engine house but one (which was equipped with 
cast iron), and he was sorry that the one exception did not have 
wooden jacks. He further stated that they use the stationary 
style (without drop section), and that they did not use anr sort of 
protection against fire in the way of sanding or firfeproof paints, 
being careful in the use of them until they became saturated or 
coated inside from natural use. Others have used the wooden 
jacks successfully for years. The committee would therefore 
earnestly recommend a careful investigation of wooden jacks to 
ascertain if possible whether the fault has not been in the style 
or methods of construction and misuse where failures have 
occurred, rather than in the kind of material. It is quite certain 
that a wooden jack fitting closely over the mouth of the stack, or 
nearly so, would be more likely to cause trouble than a large 
mouthed jack, where plenty of air passes through with the smoke 
and gases. It is hoped that sofne valuable information will be 
brought out in the discussion of this subject' in the convention, 
as a number of our members have had a wide and successful 
experience with wooden jacks. 

Various compositions of asbestos, cement, etc., have been exten- 
sively experimented with in recent years for this purpose, many 
of which proved to be short lived, and none to date have stood 
the test sufficiently long to prove that they are worth the price 
which is charged for them, regardless of the fact that they may 
be guaranteed by the manufacturers for a specified term of years. 

The committee can only direct your attention further to the 
replies received from a number of our members, which are pub- 
lished herewith and form a part of this report. 

Respectfully submitted, 

M. J. FLYNN, 

C. A. LICHTY, 

D. L. McKEE, 
A. F. MILLER, 

Committee, 
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REPORTS FROM MEMBERS. 

/. F, Parker, Santa Fe Coast Lines: 

On the Los Angeles Diyisioh they formerly used galvanized 
sheet iron jacks, which lasted on an average of three years; 
these were replaced with wooden jacks made of California red- 
wood, which have heen in use fifteen years and are still in fair 
condition. Cost, approximately $45. 

W. O. EggtestOHj Erie B. R.: 

We formerly used cast iron jacks, but they were not satisfactory 
either in cost or quality. The Pickering wooden jack has been in 
use by them for a number of years, but they have lately put 
into use a number of wooden jacks of their own design which they 
term the "Erie Standard" wooden jack, and which is shown in 
the illustration herewith. The standard jack of their own make 
allows of a variation of 10 feet in spotting the engine and givecT 
satisfaction in every way, having been in use about three years. 
This jack costs $100, while the cost of the Pickering jack is 
about $35. 

0. F, Lowethy Engineer a/nd Superintendent B. d B., 0., M, & 8t. 
P. Railway: 

We are now using on new round houses 24" Dickinson cast iron 
jacks; these are of the telescope type. We have also used for 
years past a combination wrought steel and vitrified sewer pipe 
jack, the steel being the interior section, and the vitrified pipe 
the exterior section. These jacks have given satisfactory results; 
their lasting qualities depend largely on local conditions, namely: 
the extent to which they are subject to gases, heat and cold, and 
their life ranges from 5 to 10 years. Cost of combination sheet 
steel and sewer pipe jacks erected $75, and of the cast iron jacks 
$95. Have had no experience with wooden or asbestos jacks. 

Judson Joslin, Lehigh Valley R. R.: 

^e have been using jacks of various kinds, but we give prefer- 
ence to the Dickinson cast iron jack. We have Pickering wooden 
jacks costing about *$22, which have been in use about seven years 
and are in fairly good condition, except that the iron screws do 
not last. The vitribestos jacks after three years of service gave 
out and their use has been abandoned. These cost about $27. 

E, B. Ashhy, Lehigh Valley R. R,: 

We use cast iron and improved transite jacks, which are giving 
good satisfaction. The cast iron will last us about twenty years, 
but the transite jacks have not been in use long enough to give 
positive reply, but we have a ten year guarantee on those erected. 
The cost, of course, varies according to size, and I am' unable to 
give you any definite data in this respect. We have used wooden 
jacks which did not give satisfactory results, lasting on an aver- 
age about five years, and the cost of those depended on style and 
size. The transite jack above mentioned is an improved asbestos 
board, but the ordiD|iry asbestos or composition jacks lasted only 
two years when they failed. 



198 



JIftCUrto Pint 




D/C/r/A/6CW 

Cmt/po/^ Jack. 

a A4. & STPPr. 



^nHOOj3 7i-JfAJ£r9 S^: 



Fio. 26. 



199 

F, E, 8ch<ai, Lehigh Valley R. R.: 

Cast iron jacks properly designed will last about twenty years, 
and cost in place approximately $100, depending on the .size, 
owing to the construction and slope of the roof. The translte 
jacks vary according to conditions from $80 to $125. The wooden 
jacks for the design they used cost about $50 and lasted only five 
years. Some vitrified tile jacks were used, but without satisfac- 
tory results. The cast iron jacks are of the rigid class (non- 
telescopic), but the heavy weight which is objectionable has led 
them to use the improved composition translte jacks, but they 
have not been in use long enough to give proof of their lasting 
qualities. He states further: We are now building a round house 
at Buffalo without smoke jacks, using a long radial reinforced 
concrete monitor 6' x 24' over each track with louvres. We can- 
not as yet say whether these will be satisfactory in a northern 
climate. 

J. N, Pemoellf Lake Erie c€ Western (N. Y, C. Lines) : 

I submit drawing of a wooden jack which was designed to re- 
place an unsatisfactory octagonal wooden jack formerly in use. 
Their first standard was the old fashioned terra cotta smoke 
jack placed on a cast iron base, with a flange to fit inside of the 
tile, and sheet iron section below, in the house, extending about 
eight inches into the tile. Fourteen of these are still in use, 
having not cost anything for repairs, except the iron section, for 
about ten years. The next standard was the cast iron jack, a 
very neat appearing affair with an adjustable section at the 
bottom, arranged to raise and lower by means of a cable and 
pulley. These jacks were too expensive to maintain, did not 
last well and have all been removed. The next style used was 
the octagonal shape above mentioned, which has recently been 
replaced with the style shown in the cut under the title of Lake 
Erie & Western wooden jack. The approximate cost of this jack 
in place is $60, and estimated life, based on past experience, 
about 6even years. 

C. F. Flint, Central Vermont Railway: 

We use the Pickring wooden jack with a specially designed 
funnel, making the mouth 5 ft. 3 in. wide and 10 ft. 3 in. long, 
which gives far better results than the ordinary Pickring wooden 
jack, with mouth 5 ft. 3 in. square; this style of jack costs from 
$18 up, and lasts on an average eight years. 

A report from one of the Pennsylvania R. R. men without 
signature reads as follows: 

We use all cast iron jacks, which cost from $100 to $150, ac- 
cording to the length required; they fill the bill in a sense, but 
they are in my judgment too expensive to maintain; aft^ about 
the third year they require repairs, and aften ten years they are 
so badly disintegrated that it is cheaper to ren^w them than to 
make repairs. 

t/". E. Johnson, Rutland R. R., of Rutland, Vt: 

We use wooden jacks, which give very satisfactory results, 
lasting from five to twenty years. The approximate cost in place 
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is $28, :nrhicli includes $5 royalty. Have never used asbestos 
composition Jacks. . On the western road we use cast iron jacks, 
very heavy, % inch thick, and inside of five years they become 
so badly disintegrated as to be almost useless. The tile jacks, 
after some experimenting, did not give good service. The cast 
iron jack costs about $175, and the tile jack about |10 in place. 
Neither are as good as the wooden jack well painted and sanded. 

A. 8, Markley, 0. d E. I* R. R., of Danville, III.: 

We formerly used vitrified sewer tile for outside jacks, which 
gave good service, but they cracked in cold weather and were 
very heavy on the roof. We have been using the wooden jacks 
for upwards of ten years,* giving excellent satisfaction, without 
renewals in that time. Cost averages about $15 each. 

P. 8wen8<m, Minneapolis, 8t, Paul d 8ault 8te, Marie Ry.: 

We have used the Roe cast iron smoke jacks for twenty years 
with success,^ requiring but light repairs. These jacks are 20 
inches in diameter, of the stationary type, with funnel 4 feet in 
diameter at the mouth. The cost is $57 each. 

W. M, Noon, Duluth, South Shore d Atlantic R, R.: 

We have wooden smoke jacks which have been in use about 
twelve years and are still in a good state of preservation. The 
cost is about $25 each. 

J. 8. Berry,' St. Louis d South Western Ry.: 

We use both wooden and cast iron jacks. We give the life 
of the cast iron jack as three to four years, and cost about $63. 
The wooden jacks we use cost about $20, and give very good 
satisfaction, lasting from six to seven years and upwards. On 
some of our round houses we use a continuous ventilator in the 
roof, instead of jacks, which is a good proposition in a warm 
climate. 

W. F. Steffens, South d Western Ry.: 

In reply to your circular, will say that this road is in a state 
of construction and has not so far built any engine houses. From 
my experience with the New York Central I shall undoubtedly 
specify wooden jacks lined with asbestos board. These jacks are 
light weight, and with the lining should give long and excellent 
service. The form of a jack to be preferred is one with a widely 
splayed mouth, in order to obviate spotting the engine accurately 
in the engine house. There should be an opening between tb'e 
jack and the roof in order that the gases arising to the roof 
around the jack may find vent at that point. On general princi- 
ples I am personally opposed to any form of cast iron jacks for 
engine houses. They are cumbersome and, if the fastenings fall 
or are pulled down by a locomotive, they are very dangerous. 

/. 0. Thorn, Chicago, Burlington d Quincy Ry.: 

We use cast iron and tile jacks, but they last only four or five 
years, and either style carries too much weight for the roof. We 
have one house furnished with wooden jacks, in use only about 
a year; it is impossible to tell at the present time the life of the 
jacks. The cost is about $30 in place. 
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C H, Fake J Mississippi River d Bonne Terre Ry.: 

We use the old style telescopic cast iron Jacks, because our 
Master Mechanic prefers them. I am of the opinion that wooden 
Jacks could be thoroughly fire-proofed and by the use of the fire- 
proofed pins, instead of nails, would make an ideal Jack. Wooden 
Jacks not fire-proofed seldom catch fire, but you cannot make an 
iQsurance agent believe it. 

J. B. Brown, Kansas City, Clinton d Springfield Ry.: 

We usig Dickinson cast iron and vitrified tile smoke Jacks. The 
Dickinson jack needs no introduction, as they are quite exten- 
sively used; we haVe not been using them long, hence I am unable 
to say how long they will last. We have been using the tile 
Jacks on two of our houses for twenty years and they are ap- 
parently as good as exer. They consist of three sections above 
the i:oof, each 2 ft. 6 in. long by 18 in. wide, inside diameter, 
set on cast iron roof casting, with sheet iron section below the 
roof, which flares out to 4 ft. in diameter at the bottom, having 
drip troughs which connect with an inch pipe running to drain or 
sewer. These Jacks cost approximately >75. I think they are the 
best all round Jacks in use today. 

H, H. Eggleston, Chicago d Alton R, R.: 

We have used both cast iron and square wooden smoke Jacks. 
They have both given good results. As to thc^ length of time they 
will last depends upon 'the weather and use they are subjected 
to. On one house we had three Jacks blown down in a week by 
a severe wind storm. These were on a quarter pitch roof and 
were 18 ft. high. On this same house we have two wooden Jacks 
which have had severe usage for six years. The cast iron Jacks 
on one of our houses have been in use ten years, but have become 
broken in different places and are being replaced with wooden 
Jacks. We are now putting six Dickinson Jacks on our new house 
at Brighton Park, Chicago, at a cost of $96 complete. These 
have hood openings 3 ft. by 8 ft. The wooden smoke Jacks are 
as satisfactory as any we have used, except that occasionally one 
catches fire. This road has never used any composition Jacks. 

B. F. Pickering, Boston d Maine R, R,: 

We use mostly terra cotta Jacks, with a cast iron bell section 
below the roof, which are reasonable in cost, and some of them 
have been in service twenty years and are yet in fairly good 
condition. Have one house equipped with wooden Jacks which 
have been in service about ten years, and in that time have been 
rebuilt above the roof and are not in first-class condition now. 

J. P. Canty, Fitchhurg Division, Boston d Maine R. R.: 

Dickinson cast iron Jacks are now generally being put into use 
by the company where new Jacks are installed, and cost approxi- 
mately $60 in place. We have not used them long enough to 
determine the length of time they will last. We have used the 
Pickring wooden jacks and have also had. some of our houses 
fitted with wooden monitory on roof over pit, varying in length 
from 8 ft. to one-half tl^e depth of the house. Where these 
monitors were used no regular smoke Jacks were installed. They 
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did not keep the house clear of smoke and steam by any means, 
and a great deal of heat escaped through them, in fact, they were 
very unsatisfactory all round. The Pickring wooden jacks lasted 
only about a year in our busy houses, and although the monitors 
as constructed by us lasted three to four years, we considered 
that both were failures. We have no record of the cost of the 
monitors, as they were built with the remainder of the roof; the 
wooden jacks cost about $35 each. One engine house where it is 
obligatory to carry smoke above the adjacent buildings, is 
equipped with "transite board" stacks which are forty feet high 
above the roof. The light weight of this board, which is an 
asbestos composition, had to do considerably with the decision 
to use this kind of material. Light steel angles are used at the 
comers, and the transite board is drilled and bolted to the angles 
with ordinary machine bolts. Angles were painted before assem- 
bling and after erection of smoke jacks. The heads of tiie bolts 
were covered with asbestos cement, but probably on account of 
the cold weather when the work was done the cement did not 
stick. It is our intention to apply the cement once more in 
warmer weather in order to give it a fair trial. Otherwise these 
jacks seem fa!irly well suited for the purpose, although they have 
not been in use a sufficient time to predict how long they will 
last. They cost in place about |300 each. From our standpoint 
a cast iron jack is as cheap as a tile jack of approximately the 
same size and shape; the cast iron jack is fully as efficient and 
will last longer. 

F, Ingalls, N. P. Ry., Jamestown, N, D,: 

Up to two years ago we used Dickinson cast iron drop hood 
jacks; these were satisfactory, with the exception that the aver- 
age life was only three to four years. We are now using a wooden 
jack painted inside with asbestos cement and lined with one- 
half inch cement mortar applied on expanded metal lathing. This 
cement coating is not giving satisfaction on account of the fasten- 
ers giving way, and the concrete buckling and cracking due to 
expansion and contraction. Another serious difficulty which we 
experience here is that a great deal of heat escapes through these 
jacks, when the mercury drops to forty-eight degrees below zero, 
and I have found it necessary to put sliding gates on the imder 
side of the jacks to retain the heat when the jack Is not being 
used. We experimented some with tile jacks, but their use has 
been discontinued. 

. James Hartley , Northern Paciflo Ry., Staples , Minn.: 

Cast iron jacks are too expensive and too short lived. Have 
experimented with vitrified pipe for that portion above the roof 
and they seem to be very durable. We have had them in use for 
six years and they show no deterioration whatever. In 1906 we 
installed thirty wooden jacks as per sketch enclosed. These are 
made of wood and lined inside with cement on expanded metal.^ 
(See cut.) They seem to be all right so far, but I can say nothing 
as to the probable life of them. They cost in place from |30 
to $40. 
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D. L. McKee, Pittsburg d Lake Erie R. R.: 

We have in use on our road two houses equipped with jacks 
made of No. 10 sheet steel, U. S. standard gauge, with a hood 
3 feet wide, 5 feet high at center, and 14 feet long, tapering up 
to a 30-inch stack, sides extending 18 inches below ends and 
supplied with a drip trough for the catching of moisture. These 
have been in use four years, and have given satisfactory results 
so far, requiring no repairs except necessary painting. 

We have in use five engine houses equipped with wooden Jacks. 
These have given good results, although they have not been in 
service long enough to determine their lasting qualities. They 
are very satisfactory in keeping the houses clear of smoke; also 
allowing the engine a greater latitude on account of the long 
hood. They cost approximately |300. 

Previous to the installation of the jacks now in use we have 
had some experience with cast iron drop jacks and found it very 
difficult to keep the houses clear of smoke, on account of not being 
large enough in diameter, clearly demonstrating the fact that 
the larger the engines, the larger the capacity of the jacks 
should be. 

We also experienced some trouble in maintaining these jacks, 
on account of failure at times in raising hood before moving 
engine. We have had no experience with asbestos and composition 
jacks. 

E. K. Barrett, Florida East Coast Ry., 8t. Augustine, Fla,: 

In 1903 we equipped all engine houses on this road with 18- 
inch salt glazed terra cotta smoke jacks, as per plan herewith, 
pipe and ornamental top made by Stevens & Company of Macon, 
Ga. These are equipped with galvanized turn buckles, copper wire 
guys and copper sheet funnel; the entire outfit is giving entire 
satisfaction', with no repairs necessary in the four years* service 
to date, and apparently as good as ever. During the first six 
months after they were erected there was some complaint on 
account of dripping, but the trouble seems to have disappeared. 
These cost in place approximately $50 each. 

W. H, Finley, Asst. Chief Eng,, Chicago d North Western Rail- 
way Co.: 

The Chicago & North Western Railway has used mostly "Dick- 
inson" pattern cast iron jacks of the drop pattern. They last 
from one to three years, and cost approximately $75. A few fixed 
iron jacks have been used and it was found that their average life 
was somewhat longer than the drop jack. A few wooden jacks 
have been tried with satisfactory results in every way, but their 
use has not been extended owing to the fire risk being considered 
too great. These were built with wide, funnel shaped lower sec- 
tion and cost about $30. This road did not have any trouble with 
fire in connection with these jacks. 

The engine houses now under construction at Janesville, Wis- 
consin, and Pierre, S. D., are to be equipped with forty-six jacks 
made of asbestos board. These will be of the rigid type, with bell- 
shape lower end, 3 x 10 feet, approximately, and will permit con- 
siderable latitude in spotting engines. Cost will be in the neigh- 
borhood of $100 each. 
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The new engine house at Huron, S. D., will be furnished with 
forty wooden Jacks, lined with 3-16-lncb thick asbestos board, 
which will be furred away % inch from the nterior wooden <M8- 
log. The stack will be provided with a damper to prevent Iobb 
of heat when Jack U not In service and It is expected tbat this 
will be very necessary during the severe winter weather In tbat 
section of the country. Coat will be abbut HWI each. 

Three years ago we placed In one stall of our round house at 
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Chicago Avenue, Chicago, a vitro-bestos jack, and it has given 
excellent satisfaction and is still in good state of preservation. 
It has worn out one set of cast iron jacks and one set of galvan- 
ized iron jacks. This house is located in a congested spot and 
the gas and moisture hangs close to the house at all times. They 
handle something like 8,500 engines per month in a 29-stall round- 
house. The master mechanic of this house says, in speaking of 
this jack, "I cannot say too much for this vitro-bestos jack." 
After this jack was installed the company put up a number of 
other vitro-bestos jacks at other points, but they all proved to be 
a failure. I am satisfied that if this vitro-bestos is properly and 
uniformly baked that it would make a satisfactory jack, as far as 
lasting qualities are concerned. It is light in weight and can be 
molded to any shape you wish, doing away with the angle and bolt 
or rivet fastenings necessary in the other form of asbestos board 
jacks. I understand that the parties now making this material 
have greatly improved their facilities for properly and uniformly 
vitrofying the material. 

DISCUSSION. 

Mr. Lichty.— In reading the report I did not include 
the replies which were received from the members to whom 
circulars were sent. The majority of these replies seem 
to. favor the wooden jack. The committee would be in 
favor of continuing the subject another year, as much ad- 
ditional information might be gathered which could be put 
in tabulated form. Railway managers are investigating 
this subject thoroughly and we desire to bring out the de- 
tails as fully as possible. We would call attention partic- 
ularly to the large wooden jack of th.e Pittsburg & Lake 
Erie Railroad, which is illustrated in the report. It is in 
two sections and answers largely as a ventilator. Some of 
the wooden, jacks are very simple in construction and are 
built at a cost not to exceed fifteen dollars. The committee 
would like to have this subject discussed as thoroughly as 
possible. 

A. S. Markley. — We have been using wooden jacks since 
1896. I much prefer them for economy and durability. 
However, we have had no experience with asbestos jacks. 
It may be possible that they will be better and more dur- 
able than wooden ones, being still in their experimental 
stage. Time may bring about better results than can be ob- 
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tained with wooden ones at the present time. From long 
experience metal jacks are not considered practicable so 
far as economy and durability is concerned. 

A. S. Markley. — Wooden smoke jacks were first put up 
in 1898 on the C. & E. I. Road. The drawings are pro- 
duced in the eighth annual proceedings, page 118. All of 
our engine houses are equipped with this class of jacks, 
with the exception of the new part built this year. There 
are seventeen stalls where we are putting on the asbestos 
jacks manufactured by the Johns-Manville Company. The 
cost was about $100 plus cost of installing, which is about 
$25 per stack. We have found in some cases that the soot 
accumulated on the top of the inside '^jack,-' where there 
is a shoulder of about three quarter inches in thickness, 
where jack is inserted into a cast iron thimble, which gave 
us some trouble in a few cases. To overcome this we re- 
versed the connection at the thimble by putting the jack 
on the outside of the thimble, leaving no shoulder there 
for the soot to lodge on, to catch fire. That was the only 
difficulty we experienced. We have about 150 of them in 
service on our road at this time. It is impossible of course 
to keep an engine house clear of smoke under all condi- 
tions. The weather conditions have more to do with it than 
the jacks. Where the atmosphere is heavy the smoke will 
hang over it and is impossible to clear it out. I have no- 
ticed that in recent constructions the ventilators on round 
houses are somewhat overdone, more particularly in cold 
climates, wherein all the heat will escape through these ven- 
tilators, leaving the house cold. Provisions should be made 
to close them in cold weather. Another feature in this 
connection is the blowing off of boilers and of allowing en- 
gines to blow off steam while in the round house. Special 
provisions should be made to blow all steam through pipes 
to the outside of building, which can be done at small ex- 
pense. More damage is done to buildings from this source 
than any other, roof boards swelling, damaging the roof 
and sweat forming inside, making it for a time almost as 
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disagreeable as rain would be on the outside. In some 
cases roof boards have swollen so that damage was also done 
to the fire wall, besides being unhealthy for the men who 
are compelled to work in the house under the most disagree- 
able circumstances, preventing them doing what they should 
do where conditions are more favorable. We use no paint 
on the jacks whatever. We rely upon the crust formed by 
soot and steam together from the locomotives, which soon 
forms on them, and prevents them from catching fire. It 
is impossible to set them on fire with sparks from the loco- 
motives, if the inner surface is smooth, leaving no place for 
cinders to lodge. After jacks are in service a short time 
the bands should be tightened where staves have shrunk on 
account of heat from the locomotive shrinking them and 
thus opening the joints. 

Mr. Large. — What is the cost of your wooden jacks, Mr. 
Markley ? 

Mr. A. S. Markley. — Those that we built cost about $16 
apiece. The price of lumber since that time has increased, 
but I believe $20 to $25 would cover the cost now. 

Mr. Perry. — Speaking of wooden smoke jacks, we used 
them years ago. I never knew one to take fire while we 
were using the same. Since that time, we have put up new 
engine houses, using mostly cast iron smoke jacks. Of 
course, we have had more or less trouble with them on ac- 
count of rusting oflF. We have replaced some of them with 
wooden ventilators instead of the smoke jack. I prefer a 
good wooden smoke jack in place of one of cast iron. 

Mr. Joslin. — I would like to ask what the experience has 
been with the bands around the stack on the outside. 

Mr. A. S. Markley. — They will last from eight to ten 
years, and the cost of renewing them is very small. 

Mr. Joslin. — What size rod do you use ? 

Mr. A. S. Markley. — Five-eighths inch. They will last 
about ten years and I presume fifteen to twenty-five cents 
would renew one of them. 

IMr. Parker. — I would like to have the gentleman inform 
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us in regard to painting on the inside of these wooden 
jacks. 

Mr. A. S. Markley. — ^Mr. President, I have just explained 
that matter, but I will again state for the benefit of Mr. 
Parker that we do not paint them at all on the inside or out- 
side. The steam or dampness and the soot from the engines 
soon forms a crust on the inside and we rely upon that. 
That protects them. Paint will not resist the elements. 

Mr. Canty. — We erected some very tall **transite'' smoke 
jacks on one of our engine houses about a year ago, because 
jacks of the ordinary height would not deliver the smoke 
high enough to clear the tops of the houses nearby. The 
engine house is situated in a very good residence locality. 
People in this district seriously objected to the amount of 
smoke distributed about their houses, so in order to carry 
it up quite high above the tops of the houses, we put up 
something like a chimney on top of the engine house, over 
every stall. There were ten stalls in the house. The con- 
clusion we arrived at was that ^'transite'' material would 
be the most suitable for this construction. We as- 
sembled those ourselves. The greatest trouble we had 
with the ^'.transite'^ jacks was in covering the bolt 
heads on the inside of stacks, so as to protect them 
from corroding. We first used a cement preparation, 
which the manufacturers of the *'transite" board prepared 
for us when jacks were erected, which was in the winter 
time. This cement would not stick ; it kept dropping down 
over the smoke stacks of engines in large quantities; also 
smeared the fronts of the engines and made a mighty dis- 
agreeable mess. We took the matter up with the people 
who furnished the cement and they sent us an additional 
supply. This was applied last summer. I think the 
trouble with placing the cement previously was that it was 
put on in extremely cold weather. The manufacturers said 
it made no difference what the weather was when applied, 
as it would stick anyway, but we know it did not stick when 
put on in cold weather. It seems to be necessary to apply the 
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cement in warm weather, or in a warm building. So far 
this second application appears quite successful. These are 
extremely light-weight jacks for the size and appear to 
stand the action of the steam and gases very well. 

Mr. W. 0. Eggleston. — I would like to ask the members 
to turn to page three and look over the jack as used on 
our line. On that page is the reproduction of the blue 
print ; it has shown the bracing as being on the inside. This 
is a mistake, as the sheathing is entirely on the inside, mak- 
ing a smooth surface. You will also notice an opportunity 
is given for the movement of an engine of about ten feet; 
that is one of the best features of the jack and we are very 
well satisfied with it. We now have these jacks on nearly 
every house on the Erie System and they are giving the 
very best results. No complaints from anybody. They 
cost about $100 each. I hope you will not think for a mo- 
ment that this bracing is on the inside, as that mistake was 
made in the tracing of the blue print. It has a plain, 
smooth surface sheathing on the inside. I would like to 
mention another thing and that is, I would suggest the use 
of copper nails or composition nails in the construction of 
any kind of a wooden jack, because the ordinary steel nails 
will not last, while the copper or composition mixture will 
give very much better service. 

Mr. Clark. — Through the kindness of Mr. Eggleston some 
two or three years ago, -I was furnished with a blue print 
of his wooden jack screws. I made a couple of them and 
after they were erected and put on the engine house about 
three years ago, the division engineer thought that it would 
be well to line them with asbestos on the inside. Person- 
ally I do not think any lining is needed. We use common 
yellow pine ceiling without the beading, and put on as 
shown by the print perpendicularly and we did not paint 
it; and that matter also came up in probably a month after 
they were erected, about painting them on the inside, but 
when we came to examine them it was found that the damp- 
ness and soot from the engines had thoroughly coated the 
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inside of the jacks. I might say also, Mr. President, that 
on one of the round houses on my division we have twenty 
eight of the Dickinson cast iron smoke jacks, which is the 
Baltimore & Ohio standard, and while they are a good ar- 
ticle when new, yet they are expensive to keep in repair; 
and while I haven't the exact figures, I think it would be 
a fair estimate to say that it costs from $1.50 to $2.00 per 
jack per year for repairs. These wooden jacks which I 
have now had on for nearly three years have not had any 
repairs as yet. 

Mr. W. O. Eggleston. — In the matter of maintenance, as 
I said before, I think a composition nail should be used in 
the construction of jacks, as it will certainly tend to 
lengthen the time when the repairs become necessary, be- 
cause no steel nail will amount to anything. The gases 
will eat it up in a year or two. 

Mr. Penwell. — ^You will notice on page 7 of this report 
that we have shown a sketch of the Lake Erie & Western 
smoke jack, recently adopted as stated in my letter to this 
committee. We adopted this because of the economy in 
building it, and so far it has been giving good satisfaction. 
In a conversation with the assistant chief engineer of the 
Lake Shore road recently, he told me that he thought they 
had the smoke jack problem thoroughly solved by using an 
asbestos-lined jack, and if Mr. O'Neil of the Lake Shore is 
present I should like to hear from him relative to the same. 

Mr. O'Neil. — In answer to Mr. Penwell, would say that 
the jacks referred to are not on my territory, and while I 
have seen these jacks I don't know very much about them; 
but if our chief engineer stated that the jack problem had 
been solved, with all due respect to him, I will say that I 
think he is talking through his hat. We are still trying 
nearly everything. Two years ago on the Toledo, Ohio, 
thirty-stall house, they used cast iron jacks, but they are 
very expensive and they are also very heavy to carry on the 
roof. Our jacks are forty inches in diameter and forty 
inches seems to carry away as much smoke as will go out in 
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fair weather, and in bright weather, when the smoke will 
aseen^, we have no trouble in keeping our house warm. 
We do our heating with condensed steam from the station- 
ary boilers, largely mixed with hot water. 

Mr. W. 0. Eggleston. — One thing the members should 
bear in mind is the diameter of the round house jacks. 
There is an immense volume of smoke that rises up and a 
good portion will drift down into the house if jack is not 
large enough ; but if you have a jack that is large enough, 
it will clear itself much better. I do not think that any 
part of the smoke jack should be less than three by three 
feet, or even larger at the extreme narrow point. 

President. — ^Any further remarks on this subject? If 
not, we will close this discussion and take up number six. 



VI. 

COMBINATION FASTENING AND LOCK FOR 

ROLLING AND SLIDING DOORS ON FREIGHT 

HOUSES AND OTHER BUILDINGS. 

RBPOJIT OF COMMITTEE. 

To the Association of Railway Superintendents of Bridges and 
Buildings: 

The various styles and sizes of doors on the different railroad 
buildings require a Yarie1;y of locks and fastenings. Simplicity 
and cost are the two main items to be considered, yet the im- 
portance of security and effectiveness must not be lost sight of 
in connection therewith. As a general rule the simpler the con- 
trivance the easier and cheaper to maintain, and often more 
effective than those more complicated and expensive. 

The Committee finds that it is generally the custom, in the case 
of a large freighthouse or warehouse, where there are a number 
of doors, to fasten all but one door from the inside, and the 
exit door, whether it be one of the large doors, or a small door 
leading to the office, secured in some way from the outside. 
If one of the larger doors be used as a final exit, it is generally 
fastened with the ordinary hasp and staple with common padlock. 
In case a small door is used it is customary to fasten it by meth- 
ods used on all ordinary small doors. 

Horizontally rolling or sliding doors, fastened from the inside, 
are usually locked by placing a pin in a hole in the back of the 
door in a post; or common hooH and staple or box car door 
fastener, or other simple contrivance holding the door to the 
front post. 

Vertically sliding doors or those raised and lowered on pulleys 
require a hook or lever fastening which may be very simple in its 
design. One of these fastenings used by the C. & N. W. Ry. is 
shown in the illustrations. 

Kinnear doors, or curtain overhead rolling doors, raised and 
lowered with a chain, are fastened by simply blocking the chain 
in a slot with a nail. 

Knee doors are fastened at the side near the knee joints, by 
any means holding it to the posts, which ordinarily consist of a 
lever similar to those on a large refrigerator car door, or a door 
bolt attached to the door and fastened to the posts. 

Engine house doors are most commonly held In place by use of 
the old style wooden cross bar, extending from post to post, and 
the doors fastened to these by use of hooks. We furnish plan 
showing method used by the Chicago, Milwaukee & St. Paul Ry., 
which is claimed to give good service. This style of fastening 
holds the door at two places, one well towards the top, which 
is a good feature. The committee would call attention to the door 
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fastenings illustrated on pages 242, 246 and 247 of the Fourteenth 
annual proceedings, of the convention held at Chicago in 1904, 
under subject, "Best Freight and Round House Doors and Fit- 
tings for Same." It consists mainly of a device for holding the 
doors closed at the top securely, and Is used by the Baltimore & 
Ohio, Wisconsin Central, Chicago & Eastern Illinois, Chicago & 
North Western and other roads. 

Freight rooms and express rooms which have but one rolling 
door are sometimes locked with a combination lock and fasten- 
ing, the fastening being a projecting hook which, when the door 
is closed, catches in a mortised plate set in the wall, or rather 
in the post, and is unfastened with an ordinary key being inserted 
in the lock from the outside. Another design which is stronger 
is illustrated herewith, and is used by the Boston & Maine Ry., 
which consists of an ordinary hook latch, unfastened from the out- 
side by throwing the bolt of a rim dead lock with the key. This de- 
sign is furnished by Mr. Pickering, and perhaps comes as near as 
anything shown by the Committee in this report which deals 
directly with the subject, technically speaking. The opinions 
given in the letters from the members do not vary greatly, a 
few of which we quote following. 

C. H. LICHTY, 
H. RETTINGHOUSE, 
J. L. TALBOT, 
W. T. POWELL, 

Committee. 

LETTERS FROM MEMBERS. 

C. F. Lowethf Chicago, Milwaukee d St. Paul Ry.: 

I am sending you a drawing showing detail of our round house 
door latch which we have used for the past two or three years, 
and is considered the best latch which we have yet used on our 
round house doors. 

J. P. Canty f Boston & Maine R. R.: 

Our arrangements for fastening doors of freight houses are 
very crude. In fact, it may be stated that we have nothing to 
offer worth mentioning, which will show how our freight house 
doors are fastened. All of our freight houses have at least one 
small door whicli is fitted with ordinary style of mortise door 
set furnished with a key. The large doors are of the sliding pat- 
tern on overhead rolling hangers. These slide in one direction 
only and a wooden pin fitted into a hole bored in studding to 
which door frame is attached on other side of door, completes 
the arrangement. As there has never been a demand for other 
arrangements with us, we take it for granted that this simple 
fastening fills our requirements. 

B. F. Pickering, Boston d Maine R. R.: 

I have with one exception no locking device worth reporting 
for the convention. On several baggage and express rooms we 
use a device which I designed myself, general plan shown in 
drawing attached, which gives excellent satisfaction. The lock 
shown is a Harvard rim dead lock. No. 360, made by B. & F. 
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CJortfin, New Britain, Conn., but any ordinary rim dead lock can 
be uied equally as well. I can recommend this to any one needing: 
anything of the kind. 

C. H, Fake J Mississippi River d Bonne Terre Ry,: 

I have used several patented devices for securing sliding doors,, 
but none of them satisfactory. I have found nothing as sure,, 
that will not injure the doors, that will hold as well and cause 
as little call from the station agent for attention, as a good 
heavy hinge hasp and plate, the former bolted with carriage 
bolts, heads outside, the latter fastened on with screws. An agent 
who is responsible for freight had rather have such a device 
that is sure, even if he has to whittle a peg or hunt up a spike 
or a nail to keep the hasp from flying off the staple, than risk 
some complicated supposed safety automatic affair that generally 
closes and sometimes does not. The abov6 refers to freight room 
doors closed and fastened from the inside. 

B. J. McKeCf Illinois Central R. R,: 

In addition to the ordinary mortise knob lock, store dogr 
handle and thumb latches, we use the Lincoln or Tale spring night 
latches, which are easily put oh, and cost from |.60 to $1. These 
will last with ordinary care four to five years, on freight and 
ticket offices, which require automatic and positive locks. Our 
freight room doors are locked on the inside with hinge hasp,, 
hook and staple, or cross bar. 

J. N. PenweJh Lake Erie d Western Ry,: 

We use no elaborate door fastening of any kind. Usually the 
simplest safe method of fastening doors is the best. We have a 
number of lift doors hung on weights which are fastened by 
means of a hook which is set at such an angle as to make 
them secure. Our sliding doors are fastened with the latest pat- 
tern of the Dayton car door fastener or hasp. After trying 
a number of various kinds of fastenings for sliding doors we have 
adopted this car door fastening, as it is the simplest, cheapest 
.and most secure. 

TT. r. Powell, Colorado d Southern Ry: 

We have no special fastening for doors except for depot wait- 
ing room doors. We have had considerable trouble in getting 
locks that would stand the wear and tear which they are sub- 
jected to. We are now using a lock similar to a coach lock, having 
them made both right hand and left hand. On freight house 
sliding doors we use a hinge hasp on the inside. On round 
houses we use the horizontal wooden cross bar, which is quite 
common. On several of our freight houses we have iron rolling 
doors. Most of these are of the Kinnear pattern, and are locked 
by J^stening the chain which raises and lowers them. 

/. 8, Berry y Bt. Louis d Southwestern Ry,: 

On this road doors on freight houses are fastened on the inside 
with heavy hinge hasp and drop pin, and outside doors with heavy 
thumb latch And night lock. On office and waiting room doors 
I have tried almost all kinds of locks, and I have found that 
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tbere is no use tfying to use a good lock on railroad buildings, 
as no care is taken of them, and a good heavy thumb latch with 
a clieap strong lock will last as long as any expensive lock, and 
are the only kind to use in my judgment. 

T. C Burpee, Intercolonial Ry,: 

I am sending you blueprint of the only device we have for 
freight house doors outside of the ordinary fastenings. These 
cost 4 5^ to 5 cents per pound, and do the work thoroughly. I 
vrould say that there is practically no limit as to their length of 
service, as there is nothing to break. (See illustration.) 

(No Discussion,) 



VII. 

CONSTRUCTION OF TOWERS AND GUIDES FOR 

LIGHTS ON DRAWBRIDGES. 

REPORT OF COMMITTEE. 

To the Association of Railway Superintendents of Bridges and 
Buildings: 

Your Committee, after sending out a circular letter of inquiry 
to the representatives of nearly all the railroads represented in 
our Association, find that 68 per cent, of the roads heard from 
have no drawbridges. The information received varies a little 
from the subject itself, and on account of the general information 
to be derived from these reports, your Committee deems it wise 
to submit the reports from these gentlemen to the Association, 
many of which are accompanied by interesting drawings. 

Special attention is called to the drawing submitted by our 
President, J. H. Mark ley. 

EXTRACT FROM CIRCULAR LETTER OF INQUIRY. 

Your Committee on subject number seven, "Construction of 

Towers and Guides for Lights on Drawbridges," would respect- 

• fully asli your assistance in getting up an intelligent report to 

be submitted to our Association at their meeting to be held in 

Milwaukee, October 15, 1907. 

1. What do you use in the way of a tower for placing lights on 
drawbridges, how constructed and where located on bridge? 

2. What method do you use for holding light in proper position 
in the tower? 

3. What kind of lights do you use, how constructed and oper- 
ated? 

The Committee kindly asks that you submit any blueprints or 
drawings you may have bearing on this subject and any Informa- 
tion you may be able to give. 

EXTRACTS FROM LETTERS RECEIVED IN ANSWER TO CIRCULAR LETTER 

OF INQUIRY. 

G. W. Reary General Bridge Inspector^ Southern Pacific Co,, San 
Francisco, CaL: 

I send you a blueprint showli^ the towers used by the Southern 
Pacific Co., which explains itself. We do not use screwpipe con- 
nections, but make them with cast-iron plugs, eyes, etc., with a 
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Fia. 41.— So. PaclOc SjBtem of lAghU for Drawbridges. 

rive^ throusb pipe and casting. This makes a more satlBfactorr 
coupling, as it does not corrode and break off. 

I also send a photo ehowing the towers as applied to one of our 
bridges and a sketch showing the lighthouse board's requirements, 
with the regulations governing the same. In operating the lights, - 
they are raised and lowered -by a small wire cable punning over 
the pulleys shown. This makes a very satisfactory arrangement. 
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Fio. 48.— N. Y. C. & H. B. R. R. System of Lights for Drawbridges. 
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in New York City. There are fourteen lights required on each 
bridge, six of which are above the top chord. 

I also enclose you a sketch, showing the method we have in use 
for raising and lowering these top lights. This arrangement has 
been satisfactory since these lights were installed. The other 
eight are located, six on the masonry below the bridge and one 
on each end of the fender. In regard to the questions asked in 
your circular: 

1. A guide bar; see print and sketch. 

2. By means of a pulley and cord. 

3. Dresseirs standard T-23, 5-inch lens semaphore lamp, with 
a blank lens where we do not want the light to show, operated 
by cord and pulley from the deck. 

A. L, Bowman, Civil and Consulting Engineer, C R. R. Co. of 
N. e/., New York City: 

1. The C. R. R. Co. of N. J. does not use any towers for placing 
lights on drawbridges. 

2. In truss drawbridges the lights are set on top of operating 
house. In plate girder drawbridges the lights are fastened to 
the main girders. The channel lights are placed on ends of the 
channel fenders. 

3. We use all Fresnel lens lamps on our Newark Bay lift bridge, 
where the approach channels are very wide. Generally on our 
other drawbridges we use ordinary bull's-eye lenses. 

I enclose a print of our drawing 3257-48, which shows the 
special arrangement of channel and navigation lights used at our 
Newark Bay lift bridge. 

J. H, MarJcley, T. P, d W. Ry., Peoria, III: 

As to the tower, I don't think there is much to say, as the 
print fully explains itself. The one great advantage that I claim 
for them over anything else is, you need no guide for the lamps 
until the bottom of the tower is reached; at that point the bale 
of the cage which the lamp sets in enters what is called the 
guide head and is then raised to the top of the tower. It matters 
not how much the lamp swings or in what direction, it cannot 
ei^ter the guide head but one way, and that is the right way. 

I might add that there is no climbing whatever to do; the 
operator stands on the deck of the bridge and with a one-half 
inch rope that passes over a pulley at the top of the tower, raises 
everything into its right and safe position. Blueprint enclosed 
herewith. 

A. E. Killam, Inspector of Bridges and Buildings, Intercolonial 
Ry, Co., Moncton, N. B.: 

There is only one drawbridge on main line of Intercolonial, 
which is' at the Grand Narrows, Cape Briton. This draw stands 
open all the time during navigation of the Bros de Orr lakes, 
only being closed ten minutes before the arrival of trains. 






FiQ. 48.— J. H. Mftrkley's System of Hanging Light at Dranbrldge. 

We nse red and white lights set In sockets secured to tbe top 
o( the draw ata; frame, 26 feet high; large lamp (oil light), so 
that approaching trains or vessels can tell the position of the 



1. We have no special towers for lights on drawbridges. Our 
bridges are through truss bridges with operating house above 
clearance line overhead, and the signal lights are placed In this 
elevated operator's house. 
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3. The lights are the regular signal lamps similar to those 
used as markers on trains; they need not be operated. The dis- 
tance and home signals on the approach to the drawbridge are 
operated automatically by electricity. 

T. B. Scheetz, Supt. of Bridges, Missouri Pacific Ry,, St. Louis, 
Mo.: 

1. (a) We use towers made from light angle Iron, generally 
using material from scrap bridges, constructing towers as shown 
on prints attached. 

(b) Towers are located on .each end and In the center of the 
draw span. The center tower is also used for carrying the tele- 
graph wires, as shown on blueprint attached. 
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Fio. 6.— Mo. Pac. R. R. System of Lights for Drawbridges. 







Fig. 4V.— Mo. Pac. R. R. System of Lights for Drawbridges. 
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2. Two pulleys are located at the top of tower, over which 
there is a rope fastened to each side of the lamp for elevating 
it and holding in correct position. 

3. We used the Adams & Westlake lamp, as shown on prints 
attached. 

(a) For all pier lights, a red, 180-degree '(%-round) 8-inch 

diameter, -Fresnal lens light. 
.(b) For lights to mark the end of sheer booms, or isolated 

obstructions, a red, 360-degree (full round) 8-inch diameter, 

Fresnal lens lamp. 

(c) For top lights on draw span, a white, 360-degree (full 

round), 8-inch diameter, Fresnal lens 'lamp surrounded by a 

square frame-work, in which are set red and green roundels, 

causing the light to show red two ways and green two ways. 

Lamps made to burn oil. Blueprints showing details enclosed 

herewith. 

J. N. PENWBLL, Chairman, 
FLOYD INGRAM, 
GEORGE W. REAR, 
G. J. KLUMPP. 

REGULATIONS FOR LIGHTING BRIDGES OVER NAVI- 
GABLE RIVERS. 

Adopted ry the Lighthouse Board, in Accordance with the Act 
OF Congress, Approved August 7, 1882. 

low bridges with swing draws. 

Every low bridge with a double draw shall have a red light on 
each end of the draw-piers. Each protection pier (whether 
placed in front of a pivot or draw-pier) shall have a red light at 
each free end placed as low as practicable. Each pivot pier shall 
have one red light on each side where the pier Is crossed by the 
axis of the bridge, and placed below the floor level of the same. 

In order to make it distinct whether the draw is open or closed, 
there shall be placed three square lanterns on top of the draw- 
span, all of them raised fifteen feet above the top of the draw. 
These lanterns are to show green along the axis of the draw, and 
red at right angles to the axis. The result will be that when the 
draw is shut there will be shown up and down the stream three 
high red lights above the permanent low^ lights ; when open, three 
green lights will be seen in line, up and down the stream, with 
the low permanent red light showing the width of the openings. 

All of these lights shall be permanent. 

DISCUSSION. 

Mr. PenweU.— In regard to subject number seven, as I 
told the president at the time I was placed on this com- 
mittee, it is something that I knew but little about, as I have 
never had any experience with draw bridges. And we may 
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not have gotten out of this subject what* we should have; 
but we have made a report and respectfully submit it for 
what it is worth. I have received some blue prints since 
coming to the convention, which will no doubt be embodied 
in our report and I wish to call your attention, to all of 
them, and if any of the members are interested in this 
subject they can look them over and I will then give them 
to the secretary. On one of these prints I wish to call your 
attention to the sliding guide over the lights. Something 
similar to that which we saw on our trip last night on the 
fire boat with the mayor, a very simple device changing 
from red to green lights, and it strikes me as being some- 
thing worthy of notice. Among these blue prints is one 
from the Lake Shore and Michigan Southern Ry. of a pro- 
posed plan, which has not been put in use yet. Would like 
to submit these various prints to our worthy secretary, as 
I think they should be embodied in our proceedings. Our 
president has, I believe, the most complete guide for a draw 
bridge light that I have yet examined, and while the others 
are good, his plan for the guide makes it absolutely sure 
that the lamps will be raised and lowered properly. It is a 
simple device and the man who is operating the lights does 
not have to do any climbing and I think it is a very excel- 
lent plan. 

Mr. A. S. Markley. — In passing up and down the river 
on the fire boat last night with the mayor, I noticed the 
lights on the lift bridges. The cover hung on a pivot and 
as the bridge went up it exposed the green light automat- 
ically, and as the bridge came down the green light would 
turn and show red. It certainly makes a very good light- 
ing arrangement for that kind of a bridge ahdiservice. 

Mr. Penwell. — That is the light as explained in the New 
York, New Haven & Hartford blue print, which gives an 
exact idea of the plan. 

Mr. Reid. — All draw bridge lights are specified by the 
government, that is, the size of the lantern, etc., as well as 
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the color. The government issues a book called rules of the 
lighthouse board for lighting channels. This book shows 
the various methods for lighting low bridges, swing bridges, 
etc. There are six or eight different methods for lighting 
the different classes of bridges. The information given is 
very complete and any one can obtain it upon application 
to the government. 

Mr. A. S. Markley. — The chairman has just handed me 
the blue print of the New York, New Haven & Hartford, 
and it very plainly brings out the operation of the lamp 
that I referred to in going up the river last night. The 
print as I understand it was not received until this morn- 
ing and therefore came too late to be embodied in the report 
of the committee. 

President. — These lights are governed by the U. S. gov- 
ernment engineer, or what is called the Light House Board. 
They usually make an inspection once each year. In the 
past year we have put new lights on our drawbridge — ^such 
as they specify — at a cost of $15 each. They specify, too, 
the position of the lights, the height, etc. The point that 
we are trying to determine is the manner of getting the 
lights up to their height, and in the right position. 

Mr. Penwell. — For the information of this association, 
I will say that I was somewhat surprised to know how few 
railroads have to contend with draw bridges. From the let- 
ters we received, fully 68 per cent, of the railroads heard 
from have no draw bridges on their system. I had a letter 
from one member from whom I thought I would be able to 
get some valuable information in regard to the method in 
his country, but he stated that he had none. 

Pxesident. — Anything more to be said on this subject? 
If not we will close this discussion and take up subject num- 
ber eight. 



VIII. 

RECENT EXPERIMENTS IN PROTECTING STEEL 
RAILROAD BRIDGE AGAINST THE ACTION OF 
BRINE FROM REFRIGERATOR CARS. 

REPORT OF COMMITTEE. 

To the Association of Railway Superintendents of Bridges and 
Buildings: 

Your committee on subject number eight begs to submit the 
following report: 

The committee is agreed upon two features of the problem, viz: 
That the proper remedy for the trouble is in so constructing the 
cars that the brine can be retained till some station is reached 
where it can be drawn off by the train hands without injury to 
structures; and that no paint has been found that is effective in 
protecting the metal. 

Mr. Berg reports: "The Lehigh Valley Railroad has not adop- 
ted any special construction methods for the protection of bridges 
against the action of salt brine from refrigerator cars, except 
the ordinary protection of the steel work by paint. 

"We have found no satisfactory paint thus far to withstand 
this action for any length of time, so that certain parts of the 
bridges, depending upon local conditions and class of construc- 
tion, have to be painted every year." 

Mr. Montzheimer says: "I know of practically nothing that 
has been done by railways with a view of protecting bridge floors 
from salt water brine, with the exception that most of the track 
elevation bridges are covered with asphalt or some other water- 
proofing compounds, which has a tendency to protect the bridge 
fioor from the brine; at the same time this waterproofing is not 
done so much to protect the bridges from the salt brine as it is 
to make the bridges water-tight. 

"It seems to me the best way to obviate this trouble is to have 
the drips fi:om the refrigerator cars piped to the center of the 
track and then protect our bridges so that water dripping on the 
center of the track will not go to the steel work." 

Mr. Draper sends a sketch of a protection that is proposed to 
be tried on his road (see fig. 1), saying: "I am sending you a 
print showing the proposed method of protecting our floor system 
from salt water and also from the weather in general. You will 
note it is a galvanized iron box trough used as a spacing block 
between the ties, and made with a pitch in order to turn the water 
off very rapidly. This protects our floor system from the rust 
from the rails, which is as bad as salt brine in destroying the 
paint. 

'We have used on this road all classes of paint, but have not 
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found anything that will overcome salt water, and I think that 
in the future we will have to resort to this method of covering to 
keep off the dirt, rust and salt water from the steel. 

"Our estimated cost of putting on an ordinary deck on a steej 
structure is $4.50 per foot for labor and material. This method 
of covering will add an additional cost of $1.65 per foot, making a 
total of $6.15 per running foot; and I am satisfied that we will re- 
ceive better results by keeping our steel work properly covered 
with paint. This, you will note on the plan, is to be used for 
deck plate girders, through plate girders and through truss spans. 
The girders and spans where we have the corrugate^ floor system 
and use a 6 x 8 yellow pine tie, should be covered on the outside 
of the rail with 1 %" matched lumber. This will overcome the 
drip from falling direct on to the steel." 

Mr. Carr (States that he has charge only of buildings and hence 
has no information on the subject. 

Tour chairman wishes to recommend that all equipment which 
scatters salt bHne along the line of tracks be provided with a cop- 
per tank on each car with sufficient capacity to hold all the salt 
brine that may be made from melting ice, and have it emptied 
at destination of car, or at points where such car is re-iced. The 
practice of scattering salt-brine should be stopped; and it can be 
stopped much cheaper and with better results than for us to try 
to protect our structures from such action, which we are sure to 
fail in. 

In 1898, at the Richmond meeting, a report was made on this 
subject in which it was estimated that one refrigerator car would 
produce about 200 gallons of brine in twenty-four hours. The 
suggestion was made that the cars be piped so that the brine shall 
be discharged at center of track and the structures provided with 
troughs to carry it clear of the metalwork. 

In the discussion of this report tanks were suggested and a 
method of filling between the ties with blocks bedded in paint 
somewhat similar in principle to Mr. Draper's scheme. President 
Berg stated that the Master Car Builders* Association had con- 
sidered this matter and a committee had submitted two schemes, 
one of which, consisting of piping to center of track and discharg- 
ing through a hose reaching nearly to the ground (see fig. 2) 
was adopted by the association as "Recommended Practice." 

At the Quebec meeting, in 1903, the subject was discussed. In 
the report Mr. Benjamin Douglas of the Michigan Central de- 
scribed his method of applying asphalt to floor plates by heating 
the iron and pouring on hot asphalt. This formed a sort of 
enamel, the asphalt adhering to the iron perfectly. A modifl- 
catlon of this method could be applied to ordinary floors affected 
by brine drippings. 

It was also suggested at this meeting that tops of stringers and 
floor beams be covered with ready roofing or similar material as 
a protection from brine. Several members promised to try It and 
report at future meetings. It Is hoped that the experience gained 
will be brought out at our meeting this year. 

At the Pittsburg meeting, in 1905, the subject was again re- 
ported upon and discussed. Mr. Reid of the Lake Shore and Mr. 
Cartlldge of the Chicago, Burlington & Qulncy reported on the 
use of rooflng felt on stringers; the latter finding It satisfactory 
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Fig. 52.— Device for Disposing of Salt- Water Drippings. 
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and the former stating that it soon cut through. Mr. Loweth of 
the Chicago, Milwaukee & St. Paul stated that he was trying 
"iron bark," a material made by Edward Smith & Co., being can- 
vas ducking saturated in a preparation of linoxyn and a resinous 
flux. A recent letter, August 27 last, from Mr. Loweth, states 
that on several spans of deck girders with creosoted timbers laid 
close and covered with ballast, the iron bark placed over the 
girder flanges under timber was in perfect condition after two 
years' wear. On several standard floor bridges with 4-inch spaces 
between ties, the iron bark had cut through under the ties or 
crimped up between them. The material and its application is 
expensive and except in the case of solid continuous timbering 
does not seem to be entirely satisfactory. It is the material used 
for covering the cables of the Williamsburg bridge at New York. 
This subject interests signal officers and track-men and their 
cooperation is earnestly desired in finding the best solution of 
the problem. 

R. P. MILLS, Ohadrman, 
A. MONTZHBIMER, 
WALTER G. BERG, 
F. O. DRAPER, 
CHARLES CARR, 

Committee. 

DISCUSSION. 

President. — Has anyone anything to say on the eighth 
subject? Of course, this subject will come up again at the 
next meeting. 

Secretary. — ^Mr. President, I will say that I have a writ- 
ten discussion here that I would like to have read, which we 
received from Mr. J. P. Snow, whom all of you know very 
well. 

President. — ^The assistant secretary will please read the 
written discussion from Mr. J. P. Snow on refrigerator 
cars with reference to reservoirs to collect the brine to be 
discharged at division points. 

DISCUSSION OF REPORT OP COMMITTEE NUMBER EIGHT. 

By J. P. Snow. — In connection- with the scheme of pro- 
viding refrigerator cars with reservoirs to collect brine so 
that it may be discharged at division points, which seems 
such a logical solution of the problem and is so popular 
with bridge men who discuss the matter, it is significant 
to review the words of the master car builders' committee 
and their report of 1898, referred to by Mr. Berg at our 
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Bichmond meeting and mentioned in the report before us. 
They there say : 

''Ever since this subject was first brought to public at- 
tention in 1896, there has been an effort on the part of the 
owners of the refrigerator cars in which dressed beef is 
handled to create the impression that salt water drippings 
were not doing any particular harm, and might be neg- 
lected.'' * • • 

''The committee started out with the idea of having re- 
frigerator cars fitted with one or more reservoirs, to be at- 
tached underneath the car body, into which the salt water 
drippings could be conveyed, the reservoirs to be large 
enough so that they would not have to be emptied more than 
once every twelve hours, at division terminals, where proper 
provision could be made for taking care of the salt water. 
This idea, however, met with so much opposition on the part 
of the refrigerator car owners that the committee aban- 
doned it, not caring to recommend an arrangement that 
the refrigerator car owners would be unwilling to adopt. ' ' 

This is the crux of the matter as far as reservoirs go. No 
puny eflForts on the part of our association, nor of the more 
influential Master Car Builders' Association, nor of state 
legislatures, can bring about any action on the part of the 
autocratic owners of private cars. The yellow beef cars are 
the privileged knights of the road. Nothing short of na- 
tional regulation will bring their owner's attention down 
to so small a matter as saving bridge men trouble in caring 
for their structures. 

It may not be impossible for us to invoke government aid 
if we can make it appear that the scattering of brine is 
prejudicial to health or liable to spread the germs of disease. 
Many roads are up against the problem of providing reser- 
voirs for toilet closets on their trains, and the maintenance 
and emptying of these will surely be a much more diflScult 
proposition than caring for brine reservoirs on beef cars 
The two improvements should be considered together. 
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In the meantime bridge men must protect their structures 
as best they can. Any good paint will last a while. None 
will last forever. As to methods: Yearly or more fre- 
quent patching is probably the best and cheapest. Bal- 
last on concrete decks, properly waterproofed, is probably 
the most permanent, and is, at present, winning favor for 
substaiftial merits in other directions than protecting steel 
work from rusting. Where abrasion is not present, the 
life of a coating will depend on the quality of the paint, 
the clearness of the surface and the dryness of the iron 
when the paint is applied. We must remember that the 
surface of cold iron always has moisture entangled in its 
roughnesses. Many kinds of paint simply imprison this 
moisture, and it helps to rust the iron and throw off the 
paint. If the iron is heated as described by Mr. Douglass 
in the 1903 report, this moisture is driven off and one great 
enemy to the durability of paint vanquished. If a paint 
is used that absorbs moisture, the same object is accom- 
plished. For portions of a bridge subjected to serious dam- 
age by brine, expensive paints are surely more economical 
than cheap ones, if more durable. The resinous flux, which 
is a kind of varnish, spoken of by Mr. Loweth in connec- 
tion with iron bark and marine tocholith, the pigment of 
which is Portland cement, are two paints of this class. They 
adhere very well to the iron and can be applied in heavy 
coats. Canvas is used with both these materials but in my 
opinion the paint alone if put on heavy enough will give the 
best results. 

Mr. A. S. ]\Iarkley. — The solution suggested of using con- 
crete decks is one which has already been proposed, but that 
does , not altogether solve the problem. Nothing short of 
the accumulation of the brine and deposting it somewhere 
along the line where it will not destroy the structure will 
be satisfactory. The injury to the rails we have also lost 
sight of, as brine will destroy the rails as well as the bridges. 

Mr. Schall. — The brine drippings from refrigerator cars 
are what cause the trouble on the Lehigh Valley Railroad. 
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Steel bridges may be painted every six months, and it does 
not matter what kind of paint is used, it will be eaten away 
by the brine drippings. 

On our line whole trains of refrigerator cars are hauled, 
and, on account of the brine drippings, it is impossible to 
preserve the metal as it should be with any kind of paint. 
The heads of rivets, are eaten away slowly and the roads 
that do not haul refrigerator cars have no idea of the 
trouble caused by these brine drippings. 

This is a question which must be faced squarely; some- 
thing must be done to overcome this diflBculty either by pro- 
viding suitable reservoirs on the cars to 'receive the brine, 
to be tapped at certain fixed points, or else we will have to 
find some protective' agent to withstand the effects of the 
brine, or build solid floor concrete bridges. 

Mr. A. S. Markley. — ^Mr. President, Mr. Schall is cor- 
rect about the salt brine nuisance, and something should be 
done, either in the way of having reservoirs in the car to 
store this brine and to dump it at terminal stations, where 
there is no danger, or where there is a full train of meat 
passing over the road, a tank car should be attached to the 
rear end and the brine pumped out into this tank car and 
then have it droi^ped when full, tank or jcar sufficiently 
large to hold the brine until destination is reached. Or an- 
other method would be to cover your iron or to build ballast 
decks. 

Mr. Hubbard. — There is only one way to protect iron and 
that is to paint it and keep it painted. 

Mr. Reid. — In addition to the paints, which can be used 
for protecting steel, there are several other preparations 
similar to asphalt or tar, and other patent compositions that 
are very good, if properly applied to the metal. Some of 
this was put on the steel floors of our elevated bridges in 
Chicago and then gravel placed on top of that, and when we 
had occasion to remove this composition from the floors, 
we found it to be quite an undertaking, and where it was 
taken off the floors were as bright as when they came out 
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of the mill. I think that it would undoubtedly protect the 
metal indefinitely and be good for fifty years if properly 
applied. 

A. S. Markley. — In reference to Mr. Eeid's remark in 
regard to solid decks, I cannot see why a preparation of 
gravel roofing would not apply as well as anything. The 
gravel roof on our Twelfth Street freight house in Chi- 
cago was put on in 1890, and has been on now, seventeen 
years and has been recoated only twice, once about three 
years ago and once previous to that. Last summer the 
company put a concrete subway over street. We applied 
this same roofing to that on top of concrete deck, first clean- 
ing thoroughly before putting on this preparation. We 
put four ply felt well mopped with hot preparation of roof- 
ing pitch prepared between the laps of paper and after all 
felt was on one coat of prepared pitch over paper was ap- 
plied; on top of that we put two inches of fine sand and 
six inches of gravel ballast. So far there has been no 
water through it and it is doing very nicely. 

Mr. W. O. Eggleston. — I have thought a good many times 
that it would be a good policy for this association to request 
the master car builders' association to provide some way 
to handle this salt water from those refrigerator cars and 
to distribute it in the yards or some place on the lines and 
not over our bridges. It seems to me that it is a matter 
that is up to them to take care of their own products in 
these cars. It is a matter of putting drip pans or tanks un- 
derneath the cars to catch these drippings until they reach 
a terminal, where the car inspectors can open these tanks of 
salt water as they look over the train. I think this matter 
could be handled and that it is a matter that should be 
handled. And it means thousands of dollars to the rail- 
road companies handling meat products over their lines. 

Mr. Killam. — This painting question or preservatives is 
certainly a very important one. We have a very large 
number of bridges to protect and the climatic conditions are 
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so diflEerent that paint put on in one place will not last 
half as long as in another locality. Our bridge painting 
is nearly all done by contract and paid for by the yard, and 
in the specifications it is provided that it shall be either 
Leach & Neals of Derby, England, or Walter Carson's Anti- 
Corrosion. I know of some bridges painted with Walter 
Carson's Anti-Corrosion paint, where the paint has lasted 
for seventeen years, but on another part of the road in five 
years it would be in very much worse condition. 

President. — ^Anything further on this subject? If not 
we will close it. 
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LIST OF ANNUAL CONVENTIONS, 



First, 


St. Louis, Mo., 


September 25, 1891. 


Second, 


Cincinnati, Ohio, 


October 18, 19^ 1892. 


Third, 


Philadelphia, Pa., 


October 17 to 19, 1893. 


Fourth, 


Kansas City, Mo., 


October 16 to 18, 1894, 


Fifth, 


New Orleans, La., 


October 15, 16, 1895. 


Sixth, 


Chicago, 111., 


October 20 to 22, 1896. 


Seventh, 


Denver, Col., 


October 19 to 21, 1897. 


Eighth, 


Richmond, Va., 


October 18, 19, 1898. 


Ninth, 


Detroit, Mich., 


October 17, 18, 1899. 


Tenth, 


St. Louis, Mo., 


October 16 to 18, 1900. 


Eleventh, 


Atlanta, Ga., 


October 15 to 17, 1901. 


Twelfth, 


Minneapolis, Minn., 


October 21 to 23, 1902. 


Thirteenth, 


Quebec, Canada, 


October 20 to 22, 1903. 


Fourteenth, 


Chicago, 111., 


October 18 to 20, 1904. 


Fifteenth, 


Pittsburg, Pa., 


October 17 to 19, 1905. 


Sixteenth, 


Boston, Mass., 


October 16 to 18, 1906. 


Seventeenth, 


Milwaukee, Wis., 


October 15 to 17, 1907. 




MEMBERSHIP. 



Year 1891-2. . 


. Number 


Year 1892-3. . 


. Number 


Year 1893-4. . 


. Number 


Year 1894-5. . 


. Number 


Year 1895-6. . 


. Number 


Year 1896-7. . 


. Number 


Year 1897-8. . 


. Number 


Year 1898-9. . 


. Number 


Year 1899-1900. 


. Number 


Year 1900-01. . 


. Number 


Year 1901-02. . 


. Number 


Year 1902-03. . 


. Number 


Year 1903-04. . 


. Number 


Year 1904-05. . 


. Number 


Year 1905-06. . 


. Number 


Year 1906-07. . 


. Number 


Year 1907-08. . 


. Number 



of active members, 60. 
of active members, 112. 
of active members, 128. 
of active members, 115. 
of active members, 122. 
of active members, 140. 
of active members, 127. 
of active members, 148. 
of active members, 148. 
of active members, 143. 
of active members, 171. 
of active members, 195. 
of active members, 223. 
of active members, 293. 
of active members, 313. 
of active members, 340. 
of active members, 341. 
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IBT OP 0FFIOBE.S OP THE ASSOCIATION OP RAILWAY SUPERINTENDENTS OP BEIDGBS 
AND BUILDINGS PROM ITS ORGANIZATION TO THE TEAR 1906-1907. 



Tbar. 



1891-2. 



1892-3. 



1893-4. 



1894-5. 



Trst Vice-President 

tecond Vice-President. . 
Riird Yice-President. . . . 
foarth Vice-President.. . 

Secretary 

tnasorer 



Bxecutive Members. ...< 



O. J.Travis 

XX. BH^ u.aii. ....... 

J. B.Mitchell 

James Stannard.. 
G. V\r. Hinman. . . . 

C. W.Gooch 

George M. Reid . . 

W. R. Damon 

G. W. Markley... 
W. A. McGonagle 
G. W. McGehee.. 

G. W. Tamer 

J. E. Wallace 



B[. all. Hall........ 

J. E.Wallace 

G.W. Hinman — 
N. W. Thompson. 

C. E. Faller 

S. F. Patterson... 
George M. Reid . . 
G. W. Andrews. . . 
Joseph M. Staten. 
J. M. Caldwell.... 
Qnintine McNab.. 
Floyd Ingram. . . . 
Aaron S. Markley 



J. E.Wallace 

Geo. W. Andrews. . 
W. A. McGonagle.. 

L. K. SpafFord 

E.D.Hlnes 

S. F. Patterson 

George M. Reid. . . . 
Quintine McNab . . . 
Aaron S. Markley.. 

Floyd Ingram 

James Stannard.. . . 
James H. Travis . . . 
Joseph H. Cummin 



Geo.. W. Andrews. 
W. A. McGonagle. 
L. K. Spafford. 
James Stannard. 
Walter G. Berg. 
S. F. Patterson. 
George M. Reid. 
James Stannard. 
James H. Travis. 
Joseph H. Cummin. 
R. M. Peck. 
J. L. White. 
A. Shane. 



Year. 



1895-6. 



1896-7. 



1897-8. 



1898-9. 



iPreaident 

Rrst Vice-President. . 



W. A. McGonagle. 
L. K. Spafford 



Second Vice-President James Stannard.. . . 



Third Vice-President. . 
^urth Vice-President. 

fl^retary ; 

Treaanper 



SxecutiTe Members. • 



Walter G. Berg — 
Joseph H. Cummin 

S. F. Patterson 

George M. Reid... 

' R. M. Peck 

J. L.White 

ft 

A. Shane 

Aaron S. Markley. . 

W. M. Noon 

Joseph M. Staten.. . 



James Stannard.. . . 
Walter G. Berg — 
Joseph H. Cummin 
Aaron S. Markley.. 

Mm* «H« at GCK* ••••■•••• 

S. F. Patterson 

N. W. Thompson. . . 
W. O. Eggleston... 

W M. Noon 

Joseph M. Staten . . 
George J. Bishop.. . 

C. P. Austin 

M. Riney 



Walter Q. Berg.. . . 
Joseph H. Cummin 
Aaron S. Markley. 

G.W. Hinman 

C. C. Mallard 

S. F. Patterson ... . . 
N. W-. Thompson. . 
George J. Bishop.. 

C. P. Austin 

M. Riney 

Wm. S. Danes 

J. H. Markley 

W. O. Eggleston . . 



Joseph H. Cummin. 
Aaron S. Markley. 
C. C. Mallard. 
Walter A. Rogers. 
Joseph M. Staten. 
S. F. Patterson. 
N. W. Thompaon. 
Wm. S. Danes. 
J. H. Markley. 
W. O. Eggleston. 
R. L. Heflin. 
Frank W. Tanner. 
A. Zimmerman. 
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LIST OF OFFICERS OF THE ASSOCIATION OF RAILWAY SUPERINTENDENTS OF BRIDGB8 
AND BUILDINGS FROM ITS ORGANIZATION TO THE YEAR 1906-1907. 



Year. 



1899-1900. 



1900-1901. 



1901-1902. 



1902-1903. 



President 

First Vice-President. . . . 

Second Vice-President.. 
Third Vice-President... 
Fourth Vice-President.. 
seore wcUrjT ••••••.••••••••• 

xT6s>8virer* •••••••••■•••*. 



Execntiye Members.. . •< 



Aaron S. Markley 
Walter A. Rogers 
Joseph M. Staten 
Wm. S. Danes.... 
B. F.Pickering... 
S. F. Patterson... 
N. W. Thompson. 

T. M. Strain 

R. L. Heflin 

F. W. Tanner 

A. Zimmerman... 
H. D. Cleaveland 
A. Montzheimer. . 



W.A.Rogers 

W. S. Danes 

B. F. Pickering 

A. Shane 

A. Zimmerman 

S. F. Patterson 

N. W. Thompson.. 

T. M. Strain 

H. D. Cleaveland.. 

F.W. Tanner 

A. Montzheimer. . . . 

W.E.Smith 

A. W. Merrick 



W. S. Danes.... 

B. F. Pickering.. 

A.Shane... 

A. Zimmerman. 
C.C. Mallard... 
S. F. Patterson. . 
N. W . Thompson. . . 
A. Montzheimer. 

W. E. Snlth 

A. W. Merrick... 

C. P. Austin...- •. 
C. A. Ldchty.... 
W. O. Eggleston. . 



B. F. Pickering. 

C. G. Mallard. 
A. Shane. 

A. Zimmerman. 
A. Montzheimer. 
S. F. Patterson. 
N. W. Thompson. 
W. E. Smith. 
A. W. Merrick. 
C. P. Austin. 
C. A. Lichty. 
W. O. Eggleston. 
J. H. Markley. 



Year. 



1903-1904. 



1904-1905. 



1905-1906. 



1906-1907. 



President 

First Vice-President — 
Second Vice-President. 
Tliird Vice-President. . . 
Fourth Vice-President.. 

DOCJtO vCv& Jr •• • ••••••••••■•••> 



Executive Members. ... < 



A. Montzheimer. . . 
lix. ouane ........... 

C. A. Lichty 

J. B. Sheldon 

J. H. Markley 

S. F. Patterson. . . . 
C. P. Austin 

rv. Xx. ReiQ ......... 

W. O. Eggleston. . 

A. E. Killam 

R. C. Sattley 

H. Rettinghouse. 
J . S. Lemond 



0. A. Lichty 

J. B. Sheldon 

J. H. Markley 

R. u. RelQ ......... 

R. C. Sattley 

S. F. Patterson.. . 

C. P.Austin 

W. O. Eggleston.. 

A. E. Killam 

H. Rettinghouse.. 

J. S. Lemond 

W. H. Finley 

O. W. Richey 



J. B. Sheldon... 
J. H. Markley. . 
A. u . Reici ...... 

R.C. Sattley.... 

J. P. Canty 

S. F. Patterson. 

C. P.Austin 

H. Rettinghouse 
A. E. Xillam — 
J. S. Lemond... 
C. W. Richey... 
H. H. Eggleston 
F. E. Schall 



J. H. Markley. 
R. H. Reid. 
J. P. Canty. 
H. Rettinghouse. 
F. E. Schall. 
S. F. Patterson. 
C. P. Austin. 
W. O. Eggleston. 

A. E. Killam. 
J. S. Lemond. 
C. W. Richey. 
H.H. Eggleston. 

B. J. Sweatt. 
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Year. 



1907-1908. 



resident ; 

irst Vice-President 

econd Vice-President.. 
Wrd Vice-President. . . . 
*ourth Vice-President.. 

fecretary 

Yeasnrer 



• • • • • 



Executive Members. . . < 



R. H.Reid 

J. P. Canty 

H. Bettinghoase . 

F. E. Schall 

W. O. Eggleston. 
S. F. Patterson... 

O. P.Austin 

A. E. Killam 

J. S. Lemond 

C.W. Rlchey 

Thomas S. Leake 

W. H. Flnley 

J. N. Penwell 



1906-1909. 



1909-1910. 



1910-1911. 



SUBJECTS FOR REPORT AND DISCUSSION, AND COM- 

MITTEES SELECTED .AT EACH CONVENTION 
SINCE ORGANIZATION OF THE ASSOCIATION 
IN 1891. 



FIRST CONVENTION. ST. LOUIS, MO., SEPTEMBER 26. 1891. 



Subjects. 
Surface Cattle-Guards 



1. 



2. 
Frame and Pile Trestles Complete, including Reraller 

3. 

Framing and Protection of Howe Truss and Other 
Wooden Bridges against Fire and Decay 

4. 

Iron and Vitrified Pipe for Waterways under Rail- 
road Embankments 

6. 

Water-Tanks Complete, including Painting, Pumps, 
Pump and Coal Houses, Wells and Reservoirs 

6. 



Interlocking Signals 

Depot Platforms, Complete. 



7. 



8. 



Paints for Iron Structures. 



Committees. 

Aaron S. Markley, 
J. B. Mitchell, 
W. R. Damon. 

fl. M. Hall, 

W. a. McUonagle. 

Q. W. McGehee. 

J. E. Johnson, 
G.W. Markley, 
J. H. Markley. 

James Stannard, 
J. O. Thorn, 
J. B. Wallace. 

G. W. Turner, 
R. K. Ross. 
Q. McNab. 

"B. F. Bond, 
G. W. Hinman, 
James Demars. 

J. A. Nicholson, 
Adam McNab. 
C. B. Keller. 

Geo. M. Reid. 
A. J. Kelley, 
H. A. Hanson. 



SECOND CONVENTION, CINCINNATI, O., OCTOBER 18 AND 19, 1892. 



1. 

Discipline, and Benefits Derived, and Who are the 
Beneficiaries 

2. 

Turn-table, Best, with a View of Economy, and Dura- 
' bility. and Strength , 

3. 

Water Colunms, Best, Cheapest, Simplest, and Most 
Durable 



Coaling Stations, including Storage Bins and for 
Coaling Engines.. . 



' Geo. W. Andrews. 

W. R. Damon, 
' T.M. Strain. 
, G. W. Turner. 

f G. W. Markley, 
H. F. Martin, 
James H. Travia. 
Charles Walker. 

' C. E. Fuller. 

A. S. Marklev, 
' H. N. Spauldlngy 
, E. L. Cary. 

J. E. Wallace. 
C. W. Gooch. 
G. W. Hinman. 
J. H. Cummin. 
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5. 

Crawling of Rails, and its Effects on Stractures < 

6. 



r Geo. M. Beid, 
L. K. Spafford, 
J. B. Mitchell, 

^ L. S. Isdell. 



' O J Travis 
Oaard-Rails on Bridflres, Advantages and Disadvan- J Q. McNab, 
tages, and Best to be Adopted ] J. F. Mock, 



Platforms, Height and Distance from Rail and Mode < 
of Construction 



. J. M. Staten. 
7. 

' James Stannard, 



M. Walsh, 
N. M. Markley, 
, Robert Ogle. 



8. 

Best Bridge, Wood, Combination, or Iron, from 130 f wo^?fi?oo««««, 
feet and upwards, and the Best Method of Recon- i w i^tL^ ' 

^^'•"^^^^o'^ lc;Q.To;den. 

9. 

r H. E. Gettys, 
Best Method of Efevating Track upon Bridges and j S. F. Patterson, 

Trestles ] G. W. Hinman. 

t P, A. Watson. 



THIRD CONVENTION, PHILADELPHIA, PA., OCT. 17, 18, AND 19, 1898. 

1. 
Depressed Cinder Pits and Other Kinds 

2. 



' W. G. Berg, 
Abel S. Markley, 
G. W. Andrews, 

. C. E. Fuller. 



r G. M. Reid, 

Best Method of Bridge Inspection i ^^' y^lf^' 

t J. S. Berry! 
3. 

r G.W. Markley, 

Pump. and Boilers j^B^MTi^SSr; 

L J. R. Harvey. 
4. 

f W. A. McGonagle, 

Maintenance of Pile and Frame Trestle < i* ?• /S^^KfZ' 



i Geo. C. Nutting, 



John Copeland. 
5. 

O.J. Travis, 

The Best Scale Foundation I o?E.^Wadley, 

T. M. Strain. ' 

FOURTH CONVENTION, KANSAS CITY, MO., OCT. 16, 17, AND 18, 1894. 

1. 

f G. W. Andrews, 
Mechanical Action and Resultant Effects of Motive 1 W. G. Berg, 
Power at High Speed on Bridges 1 J. E. Greiner, 



2. 



L E. H.R. Green. 

f R. M. Peck, 
Methods and Special Appliances for Building Tem- 1 G. J. Bishop, 

porary Trestles over Washouts and Burnouts i A. B. Manning, 

L C. D. Bradley. 
3. 

Strength of Various Kinds of Timber Used in Tres- f T^H^cummin 
ties and Bridges, Especially with Reference to < ^ * |^' ^nr^mftn 
Southern Yellow Pine, White Pine, Fir, and Oak. . . *^ ^°^ ^^Jt™*"*' 
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4. 
Best Method of Erecting Plate-Girder Bridges. 

6. 

Best and Most Economical Railway Track Pile- 
Driver 

6. 

Sand Dryers, Elevators, and Methods of Supplying 
Sand to Engines, including Buildings 

7. 

Span Limits for Different Classes of Iron Bridges, 
and Comparative Merits of Plate-Girders and Lat- 
tice-Bridges for Spans from 50 to 110 feet 

8. 

Best Method of Spanning Openings too Large for 
Box Culverts, and in Embankments too Low for 
Arch Culverts 

9. 

Best End Construction for Trestle Adjoining Em- 
bankments 



H. M. Hall, 
J. M. Staten, 
G. W. Hinman, 
J. N. PuUen. 

J. L. White, 

A. C. Davis, 

J. F. Mock, 

James T. Carpenter. 

'' Aaron S. Markley, 
H. A. Hanson, 
A. J. Kelley, 
J. O. Thorn. 

W. A. McGonagle, 
R. M. Peck, 
W. M. Noon, 
H. E. Gettys. 

James Stannard, 
L. K. Spafford, 
O. H. Andrews, 

F. W. Tanner. 

G. M. Reid, 
. J. L. Soisson, 

' N. M. Markley, 
R. J. Howell. 



10. 



Interlocking Signals. 



< 



11. 



J. H. Travis. 

W. S. Danes, 

R. L. Heflin, 

^ J. A. Spangler. 



Pumps and Boilers. 



{ 



John H. Markley, 
O. J. Travis. 
A. Shane, 
G. W. Markley. 



FIFTH CONVENTION, NEW ORLEANS, LA., OCTOBER 15 AND 16, 1895. 

1. 



How to Determine Size and Capacity of Openings 
for Waterways 

2. 

Different Methods of Numbering Bridges. Should 
All Waterways be Numbered 1 

3. 

Drawbridee Ends, Methods of Locking; and under 
this head include Locking of Turn-tables 



Protection of Trestles from Fire, including Methods 
of Construction 



Local Stations for Small Towns and Villages, giving 
Flans of Buildings and Platforms 

6. 

Tanks, Size, Style,' and Details of Construction, in- 
cluding Frost-proof protection to Tank and Pipes.. 



Aaron S. Markley, 
J. S. Berry, 
C. C. Mallard, 
J. L. White. 

A. Shane, 
W. O. Eggleston, 
J. L. Slosson, 
O. J . Travis. 

H. M. Hall, 
James Stannard, 
H. Middaugh, 
C. C. Mallard. 

R. M. Peck, 
T. H. Kelleher, 
A. McNab, * 

W. M. Noon, 
G. W. Hinman, 
William Berry. 

J. H. Cummin, 
N. M. Markley, 
J. H. Markley, 
C. G. Worden. 

W. O. Eggleston, 
W. M. Noon, 
A. McNab, 
N. W. Thompson. 
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7. 

Shearing of Rivets in PlatO'^Girders and Cause 
Tliereof 



8. 



r 



Best and Uniform System of Report Blanks for . 

Bridge and Building Department ) 

9. 

Protection of Railroad Structures and Buildings \ 

from Fire I 



J . M. Staten, 
R. L. Heflln, 
J. H. Travlb, 
G. M. Reid. 

O. J. Bishop, 
W. O. Eggleston, 
Onward Bates, 
M. Riney. 

R. M. Peck, 
L. K. Spafford. 
B. T. Mclver. 



10. Brought forward from 1894. 



Mechanical Action and Resultant Effects of Motive 
Power at High Speed on Bridges 



11. Brought forward from 1894. 



Best and Most Economical Railway Track Pile- 
Driver ^ 



VI. Brought forward from 1894. 



Span Limits for Different Classes of Iron Bridges, 
and Comparative Merits of Plate-Girders and Lat- < 
tice Bridges for Spans from 50 to 110 feet 



18. Brought forward from 1891. 



Interlocking Signals 



G. W. Andrews, 
W. G. Berg, 
J. E. Greiner, 
E. H. R. Green. 



J. L. White, 
A. C. Davis, 
J. F. Mock, 
J. T. Carpenter, 
G. W. Hinman. 



W. A. McGonagle 
R. M. Peck, 
W. M. Noon, 
H. E. Gettys, 
G. J. Bishop, 
Onward Bates. 



J. H. Travis, 
W. S. Danes, 
R. L. Heflin, 
J. A. Spangle^. 



SIXTH CONVENTION, CHICAGO, ILL., OCTOBER 20, 21, AND 22, 1896. 



1. 

Methods of Heating Buildings where Three or More 
Stoves are Now Used 

2. 

The Most Suitable Material for Roofs of Buildings of 
All Kinds 

3. 

Roundhouse Construction, including Smoke-jacks 
and Ventilators 



4. 



' J. H. Cummin. 
1 George W. Hinman, 
George W. Markley, 
. Wm. Berry. 

' R. M. Peck, . 

G. W. Turner, 
" W. M. Noon, 
. N. W. Thompson. 



I 



Geo. W. Andrews, 

O. J. Travis, 
, W. O. Eggleston, 
t James T. Carpenter. 



Care of Iron Bridges after Erection. 



5. 

How to Determine Size and Capacity of Openings 
for Waterways 






James H. Travis, 
T. M. Strain, 
H. M. Hall, 
Walter Rogers. 



' Walter G. Berg, 
1 Aaron S. Markley, 
] Onward Bates, 
. A. J. Kelley. 
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6. 

Protection of Railroad Balldin^rs and Other 5tnic 
tures from Fire 



f W. A. McGonagle, 
- J M. M.J^arvey, 



I J. D. Hilderbrand; 
I John Foreman. 

W. B. Yereance, 



7. 

r W. B. Yereanc 

Design. /or Ice-Houses ] J.H.'MSrIfey, 

L Geo. W. Ryan. 



8. 

Best End Construction for Trestles adjoining Em- 
bankments 

9. 

W. E. Harwig, 

Bridge Warnings for Low Overhead Structures \ ^' ^' r *GSeen 

Joseph Doll. 



C. C. Mallard, 
W. S. Danes, 
R. L. Heflin, 
A. 0. Olney. 



10. 

Stock-yards and Stock-sheds, including all Details 
of Construction 

11. 
Floor System on Bridges, including Skew Bridges.. . 



Geo. J. Bishop, 
W. R. Cannon, 
O. H. Andrews, 
James Brady. 

W. G. Guppy, 
C. P. Austin, 
C. W. Gooch, 
F. W. Tanner. 



SEVENTH CONVENTION, DENVER, COL., OCTOBER 19, 20, AND 21, 1897. 

1. 



Pile-rings and Method of Protecting Pileheads in 
Driving 



G. W. Hinman, 
Wm. S. Danes, 
F. Eilers, 
E. F. Reynolds, 
Wm. Carmichael, 
C. M. Large. 



Walter A. Rogers, 
Frank W. Tanner, 

Cost and Manner of Putting In Pipe Culverts ^ 'a^. King**^^^*^' 



3. 



B. F. Bond, 
O. H. Andrews. 

' A. W. Merrick, 

C. S. Thompson, 



Best Floors for Shops and Roundhouses < J^' c'ahfiF^^**^"' 



f 



J. B. Pullen, 
James Gilbert. 

George W. Andrews, 
Wm. O. Eggleston. 



Roundhouse Smoke-Jacks and Ventilation i R*J? HoweU^'^*^' 

J. T. Cari 
A. McNal 



J. T. Carpenter, 
Lb. 



5. 



Cattleguards and Wingfences 



C. C. Mallard, 
C. S. Thompson, 
A. Zimmerman, 
L. H. Wheaton, 
O. W. Osborne, 
R. L. Heflin. 



' John D. Isaacs, 
Wm. A. McGonaglCi 

Prevention of Fire in Railroad Buildings ^ ^* l* f^-v' 

J. P. Snow, 

Wm. B. Yearance. 
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7. 



Storage of Fuel, Oil, and Other Station Supplies at 
Way-stations • 

8. 
Bailroad Hlg^hway Crossing^ Gates 

9. 

What Repairs, and How Can they be Safely Made, to 
Metal and Wooden Spans Without the Use of False- 
work 

» 

10. 

Care of Iron Bridges After Erection, including Best 
Method of Protecting Them From Injury by Salt 
Water Drippings from Refrigerator cars 

11. 
Turntable Construction 



Arthur Montzheimer. 

A. Shane, 
O.E. HanjEs, 
J. E. Johnson, 
W. Z. Taylor, 

E. M. Gilchrist. 

Joseph H. Cummin. 
J. B. Sheldon, 
Wm. E. Harwig, 
G. W. Smith, 
J. E. Featherston, 
W. M. Noon. 

F. S. Edinger, 

B. W. Guppy, 
J. E. Greiner, 
John D. Isaacs, 
Walter A. Rogers, 
H. W. Fletcher. 

J. E. Greiner, 
B. W. Guppy, 
James Mclntyre, 
T. M. Strain, 
A. J. Kelley, 
L. F. Goodale. 

Onward Bates, 
J. B. Sheldon, 

D. K. Colburn, 
John Foreman, 

E. Fisher, 
Henry Goldmark. 



EIGHTH CONVENTION, RICHMOND, VA., OCTOBER 18 AND 19, 1898. 

1. 



What is the Most Economical Method of Painting 
Railway Bridges and Buildings, and Best Material 
to use 



2. 

Life of Different Kinds of Timber in Bridges of 
Various. Kinds, and Advisability of Protecting 
Same from the Weather 

3. 

The Best Method of Constructing and Maintaining 
Highway and Farm Crossings 



4. 

Best Practical Sanitary Arrangement for Local Sta- 
tions where there are no Water or Sewer Systems. 



5. 

Best and Most Economical Plant for Pumping Water 
for Water Stations 



6. 

Necessary and Kind of Tools for the Proper Equip- 
ment of a Gang of Bridge Men 



A. Montzheimer, 

B. F. Pickering, 
H. D. Cleaveland, 
W. A. McGonagle. 



B. W. Guppy. 



J. H. MarJfley, 
W.O. Eggleston, 
T. M. Strain. 
. O. J. Travis. 



' W. A. Rogers, 
J. B. Sheldon, 
' C. H. Milier, 
. J. Mclntyre. 



' A. Shane, 

A. S. Markley, 
' R. L. H. flin, 
. W. E. Smith. 



' G. J. Bishop, 
G. W. Hinman, 
M. Riney, 
A. Zimmerman. 
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7. 



Beat Snow Fence— Stationary and Portable 



{ 



A. W. Merick, 
A. E. Killam, 
J. D. Isaacs. 
A. H. King. 



8. Broaght forward from 1897. 
What Repairs and How Can They Be Safely Made to 



' F. S. Edinger, 
J. B. Qreiner, 



Metal and Wood Spans Without the Use of False < J. D. Isaacs, 



Work 



W. A. Rogers, 
H. W. Fletcher. 



9. Brought forward from 1897. 

' Q. W. Andrews, 

Prevention of Fire in Railroad Buildings \ W. E*. Smif^^*'^' 

. S.B.Rice. 



NINTH CONVENTION, DETROIT, MICH., OCTOBER 17 AND 18, 1898. 

1. Brought forward from 1896. 

f W. S. Danes, 
Necessary and Kind of Tools for the Equipment of a j J. M. Staten, 

Gang of Bridge Men ] W. O. Eggleston, 

I J. M. CaldweU. 

2. Brought forward from 1898. 

' W. E. Smith, 
A. McNab, 

Best Snow Fence, Stationary or Portable < Geo. E. Hanks, 

A. W. Merrick. 

. W. M. Noon. 

8. 

( H. D. Cleveland, 
Best Method of Erecting Track Scales, Suspended I Wm. M. Clark, 

orunder Track | C.P.Austin, 

^ J. T. Mcllwaine. 

4. 

Is Concrete the Most Suitable and Economical Mate- ( 
rial for Bridge Piers and Abutments and Railway < W. A. Rogers. 
Culverts and Arches ? ( 



5. 



Hand vs. Air-riveting Power Used. Actual Cost 
Compared with Hand Work in the Field for the 
Erection of New Work and Repairing; also Drill- 
ing for Reinforcing old Spans 



6. 



Most Practical and Cheapest Bumper for Yard Ter- 
minals 



7. 



Are Tie Plates on Bridge Ties a Benefit or a Detri- 
ment? 



' A. B. Manning, 

A. Shane, 
j Geo. J. Bishop, 
' O. J. Travis, 

F. W. Tanner, 
. F. S. Edinger. 



{ 



B. F. PickeriDg, 
A. A. Page, 
W. E. Harwig, 
A. E. Killam. 



C. A. Lichty, 
A. Montzheimer. 
C. W. Vandergrift, 
H. W. Fletcher, 
F. 8. Edinger, 
J. B. Sheldon. 
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TENTH CONVENTION, ST. LOUIS, MO., OCT. 16, 17, AND 18, 19081 

1. 



Methods of Sinking Foundations for Bridge Piers in 
Deptb of Water Twenty Feet and Under 



2. 



Passenger Platforms at Way Stations, Best Material 
and Cost of Same • 



1 



Q. W. Andrews, 
C. C. Mallard, 
C. A. Llchty. 
C. W. Gooch, 

C. S. Thompson, 

D. Robertson. 



' J. B. Sheldon, 
John I. Banks, 
N. H. LaFountaln, 
L. H. Wheaton, 
Wm. A. Fort, 

^ A. McNab. 



Blips for Ferry Boats Used for Transferring Railway 
Cars 



4. 



Best Method of Operating Turn-tables by Power. . . 



5. 



Auxiliary Coaling Stations; Best Design, Capacity, 
and Method of Handling Coal 



6. 



Water Stations; Best Material for Foundations, 
Tanks, Substructure, Connections, Capacity, etc... 



7. 

Is it Best for Railroad Companies to Erect Their 
Own Steel Structures, or Let the Manufacturers 
Erect Them? 



8. 



The Best and Most Convenient Outfit Cars for 
Bridge Gangs, and Number of Men Constituting 
a Bridge Gang 



' John D#Isaacs, 
H. D. Cleavelandy 
J. H. Cummin, 
Charles Carr, 
H. Rettinghouse, 

. J. T. Carpenter 



F. E. Schall, 
J. B. Greiner, 
B. F. Pickering, 
Onward Bates. 



W. A. McGonagle^ 

G. W. Smith 
J B. Fisher, 
"^ J. P. Snow, 

B. F. Bond, 
, R. B. Tweedy. 



' A. S. Markley, 
Charles Carr, 
W. O. Eggleston, 
A. J. Austin 

. A. Shane. 



O. J. Travis, 
F. S. Edinger, 
•{ A. B. Manning, 
James Mclntyre, 
A. Zimmerman. 



f A. W. Merrick, 
S. S. Millener, 
Wm. M. Clark, 
A. A. Page, 
M. F. Cahill, 
W. E. Harwig. 

L G. O. Lilly. 
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KLEVENTH COITVENTION, ATLANTA, GA., OCT. 16. 1«, AND 17. WW. 



1. 



r W. Jl. McOonagrlOi 



AnxiUarTCoaliiiffStatioiis; Best Deaiinis. Capwdty, ! n'«Jfl!^^' 
aad IfetbodoffHandliii^ CoaL Broaglit f orwwd ^ j p^ow 

*^™l"^ I B.F.Bond. 

L B. B. Tweedy. 



Boof CoTerin£^, First Cost. Life, BfUcieiicy, and 
Maintenance Expenses for various Classes of Bail- 
road Buildings 



3. 



Mail Cranes, First Cost, BfDciency and Maintenance of 
Various Styles in Use 



f E. Fisher, 
* A* u* jteeo, 
J J. 8. Berry, 
t J. P. Snow. 



A. S. Markley, 
F.Price, 
James Brady, 
O.W.Smith: 
D. W. Lam. 



4. 



Best Method of Protectini? Low Overhead Stmctures 
Orer Tracks from Oases and Blast of Locomotives . 



5. 



What has been the Experience in the Use of Con- 
crete Under Bridge Bedplates and Tarn-tables in 
Place of Pedestal Stones, and What is the Best 
Form and Material for Bedplates Under Yarioas 
Styles of Iron Bridges? 



'' G.W.Andrews, 

J . S. Lemond, 

C. M. Large, 
^ A. H. King, 
I James T. Carpenter, 
I B. H. B. Green, 
t A. E. KUlam. 



f W. A. Sogers, 
Prank W. Tanner, 



George J. Bishop, 



i J. H. Markley, 

I A. McNab, 

t George E. Hanks. 



6. 



Best Design and Becent Practice in Bailding Bailroad 
Track Pile Driver 



T. M. Strain, 
I A. W. Merrick, 
; Chas. C. Mallard, 
; A. B. Manning, 

W. M. Noon, 
I W. T. Powell. 



7. 



Best Material and Designs for Boandhoase Pits, 
Inclading Drainage and Bail Fastings 



ArthnrMontzheimer, 
E. M. Gilchrist, 
J. W. Taylor, 
James Stannard, 
Onward Bates. 



8. 



Best Materials for Wearing Surface of Boadway of 
Highway Bridge Floors 



< 



W. O. Eggleston, 

B. F. Peckering, 
A. B. Sheldon, 

C. P. Austin, 

j Joseph M. Staten, 
I O. J. Travis. 
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TWELFTH CONVENTION, MINNEAPOLIS, MINN., OCT. 21 TO 23, 1901. 



1. 



Best False Work for Bocky Bottom in Bapld Cur- 
rents Where Piles Cannot be Driven '^ 



' John P. Canty, 
H. H. Eggleston* 
O. I>. Killebrew» 
F. F. Lloyd, 
A. C. Macy, 

^ J. E. Oreiner. 



2. 



Should Ties of Bridges be Gained so as to Leave 
Rail Without Camber, or Should Only a Portion -( 
of Camber Be Taken Out? 



r B. H. Beid. 
Onward Bates, 
H. D. Cleaveland^ 
Henry Ooldmark^ 
J. E. Johnson, 
G. W. McGehee. 



8. 



In Case One Arm of an Important Metal Drawbridge 
Over a Deep Stream Should be Wrecked. What is 
the Most Expeditions Way to Bestore Bailway and 
Water Traffic? 



4. 



' John D. Isaacs, 
F. E. Schall, 
Geo. C. Nuttinsr^ 
W. M. Noon, 
A. McNab, 
Geo. W. Andrews. 



What is the Best Form of Traveler to Use in Erect- 
ing Steel Bailway Bridges of Spans up to Two < 
Hundred Feet? 



f G. W. Smith, 
O. J. Travis, 
J. P. Snow, 
C. W. Kelley, 
Joseph M. Staten, 
F. W. Tanner. 



Cunninghan^ 
Powers, 
Best Method of Protecting Solid Steel Floors of j D. W. Lum, 

Bridges. ] Albert C. Keith, 

Austin, 
Schall. 



f A. O. Cn 
Geo. F. 
of J D. W. L 

1 Alber 
C. P. 

I F. E. 



6. 



Best Plans for Small Tool Houses, Including Switch- 
men's and Car Bepairers' Shanties, and Section, 
Tool, and Hand-oar Houses 



7. 



Best Practical Sanitary Arrangements for Small 
Stations Where There Are no Water or Sewer < 
Systems 



J. B. Sheldon, 
H. E. Holmes, 
W. E. Bell, 
Geo. Mitchell, 
Ed. Gagnon, 
C. B. Walton. 



' J. H. Markley, 

F. J. Leavitt, 

Geo. J. Patterson, 

E. B. Ashby, 

T. J. Darracott, 
, A. W. Merrick. 



8. 



Best Method of Making Annual Inspection of Bridges 
and Culverts, and Form of Beport to be Made 



9. 



Water Filters, or Other Methods of Purifying Water 
for Engine Use. 



' Walter G. Berg, 
J. A. Dodson, 
C. F. Loweth, 
Arthur MontzheimeK 
A. Zimmerman, 
A. Shane. 
I. O. Walker. 

' B. C. Sattley, 

J. E. Greiner, 

Ed. M. Gilchrist, 

Geo. E. Hanks, 

A. B. Manning, 
. James Bogers. 
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10. 



^&'hod of Storlnj? Fael Oil, With Appliances 



S' -.^gP^SSS. ^^°'S°2^21^ JS?i"?iSf« Ji* o«?i < WUllam Canfichael. 



Wa)»r Stations, Showing Belative Arrangements 
of Fuel and Water Sapply. 



G. C. Mallard p 
J. 8. Berry, 
Geo. J. Bishop, 



W. M. Clark, 
I. W. Evans, 
E. Fisher. 



11. 



What Has Been the Experience in the Use of Con- f ?^ Mjnott'r 
orete Under Bridge Bed-plates and Turn-tables in f * ^ a^^V^iA 
Place of Pedestal Stones, and What is the Best < ^' U ^nriSn 
Form and Material for Bed-plates Under Various 7 n wain ' 
Styles of Iron Bridges [ E.P Hawkins. 



THIBTEENTH CONVENTION, QUEBEC, CANADA, OCT. 20 TO 22, 1903 



1. 



What is the Best Form of Traveler to Use In Erect- 
ing Steel Railway Bridges of Spans up to 200 Feet. . 



f G. W. Smith, 
Moses Burpee, 
Geo. J. Bishop, 
A.«0. Cunningham, 
J. C. Hain, 
I . F. Stem. 



2. 



What Has Been the Experience in Use of Concrete 
Under Bridge Bed -plates and Turn-tables in Place 
of Pedestal Stones, and What is the Best Form and 
Material for Bed -plates Under Various Styles of 
Iron Bridges (Continued from 1902) 



C. F. Loweth, 
T. M. Strain, 
J. E.Johnson, 
A. Minster, 

D. W. Lum, 
. J . P. Snow. 



A. H. King, 
J. B. Sheldon, 
Best Methods of Caring for Trestles While Being j H. D. Cleaveland, 



FiUed 



A.J. Hart, 
F. Ingalls, 
, J. S. Lemond. 



4. 



Best Forms of Construction for Engine Houses * 



A. W. Merrick, 
L. H. Wheaton, 
R. L. Heflin, 
C. W. Kelley, 
C. C. Mallard, 
A. B. Manning. 



5. 



Best Methods of Filling Ice Houses and Conveying 
Ice to Refrigerator Cars 



' J. T. Carpenter, 

F. L. Burrell, 
John P. Canty, 
A. McNab, 
C. M. Large, 

G. Larson. 



6. 



Best Methods of Filling Track Water Tanks Auto- 
matically 



E. B. Ashby, 
Willard Beaham, 
C. H. Miller, 
Thomas S. Leake, 

F. E. Schall, 
L. F. Price. 
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Steam Hammers Versus Drop Hammers for Pile- 
driyers 



O. J. Travis, 

B. H. Beid, 

N. H. LaFoantaln. 

Frank J. Leavitt, 

G. O. Lilly, 

H. Bettinghoase. 



8. 



' John D. Isaacs, 
^ W. A. MoOonagle, 

Best Form of Construction for Docks and Wharves. . < of jf^Klump™**^^* 

B.B. Tweedy, 
, G. F. Powers. 



9. 

f B. J. Sweatt. 
B. F. PickerlnKi 
Best Becord Forms for Buildings, Water Tanks, etc. ^ ^'o ^wSker 

J. F*. White, ' 
. William E. Harwig. 



10. 



Best Freight and Boundhouse Doors, and Fitting:s ^ 
for the Same 



' John I. Banks, 
James Mclntyre, 
B. K. Boss, 
Ed. Gilchrist, 
George W. Welker. 



11. 



Best Methods for Preserving Timber and Piles in ^ 

fit.l*Tlr»i-I-|1.AC 



Structures 



' Wm. F. Steffens, 
John D. Isaacs, 
Geo. A. Mountain, 
E. Loughery, 
O. O. Witt, 

. B. F. Bond. 



12. V 

r B. W. Guppy, 

Best Methods of Protecting Low Overhead Struc- w'^S®^®invrt'^^^'*°^* 
turea Over Tracks from Gases and Blast of Loco- < Robert J Bruce 

"motives ^^ M.Clark, ' 

. J. S. Berry. 
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FOURTEENTH CONVENTION, OHICAGO, ILL.. OCTOBER 18 TO 20, 1904. 



1. 

' H. Rettinghouse, 
W. A. McGonagle, 
A. A. Pa&ro 
Construction and Maintenance of Docks and Wharves. << J. S. Browne, 

W. M. Noon, 
L. J. Anderson, 
L L. D. Smith. 



Relative Value of Concrete and Timber Piles. 



3. 



f W. H. Flnley, 
J. C. Hain, 
W. A. Rogers, 
D. W. Lum, 
W. 8. Dawley, 

. L. F. Goodale. 



f C. W. Richey, 
ArO. Cunningham, 
Concrete Building Construction, Inpluding Platforms. I C. F. Loweth, 



G. A. Wright, 
. F. P. Gutelius. 



4. 



Anchors for Plows and Derricks 



5. 



Methods of Repairing Roofs of Various Kinds. 



' R. J. Arey, 
I A. J. Ross, 
{ E. Loughery, 
. M. Bishop. 



' J. N. Penwell, 
A. w: Merrick, 
G. C. Larson, 
H.W.Phillips. 
C. F. Flint, 

. Floyd Ingram. 



6. 



Methods of Watering Stock in Transit < 



' J. O. Thorn, 
B. .T. Sweatt, 
F. O. Draper, 
F. Ingalls, 
F.L.Park. 



7. 



Protection of Water Tanks and Water Pipes from 
Action of Frost 



J. P. Canty, 
J. Parks, 
A. Findley, 
F. L. Burrell, 
K. J. C. Zinck. 



8. 



Recent Practice in Coffer Dam Work. 



' W. F. Steffens, 

F. E. Schall, 
< G. J. Elumpp, 

R. H. Reid, 
, Wm. Eleefeld, Jr. 



271 



STANDING COMMITTEES.— FOUBTBBNTH CONVENTION. 



1. 



Pile and Frame Trestle Bridgres. 



I 



2. 



Steel Bridges. 



1 



F. S. Edlnger. 
W. M. Clark, 
I. F. Stem, 
W. E. Alexander, 
J. C. Taylor. 



H. H. Esrgleston, 
J. P. Snow, 
C. H. Cartlidge, 
H. M. Trippe, 
J. W. Lantry. 



3. 



Boildlngs. 



' E. Du Bois Brown, 
W. A. Pettis, 
W. C. Halsey, 
T. S. Leake. 



Docks and Wharves. 



1 



B. Angst, 
W. J. Mellor, 
John I. Banks, 
K. S. Hull. 
A. McDonald. 



Water Supply. 



B. M. Hudson, 
F. J. Leavitt, 
D. C. Zook, 
Charles Carr, 
J. H. Howe. 



6. 



Fire Protection 



7. 



Fences, Crossings and Cattle Guards. 



' Geo. W. Andrews, 
j B. A. Nickerson, 
"^ Wm. H. Keen, 

. H. A. Horning. 



' C. S. Corrigan, 

C. F. King, 
< J. S. Berry, 
Walter Hurst, 

. Burton Marye. 



8. 



Preservatives for Wood and Metals. 



I 



F. D. Beal, 

J. F. Parker, 

E. Fisher, 

J. C. Beye, 

C. A. Thanheiser. 



9. 



Coaling Stations and Cinder Pits. 



10. 



Records and Accounts 



18 



' W. B. Causey, 
1 B. M. Drake, 
I J. W. McCormack 
. Willard Beaham. 



H. M. Henson, 
B. C. Sattley, 
Ed. Gagnon, 
E. B. Floren. 



272 



FIFTEENTH CONVENTION, PITTSBURG, PA., OOTOBEB 17 TO 19. 1906. 



1. 



Concrete Bridges, Arches and Subways ^ 



' N. H. LaFoantain, 
B. H. ttoid, 
O. E. Hanks, 
A. S. Markley, 
H. D. Cleaveland, 

, M. Burpee. 



2. 



Experience and Use of Concrete and Timber Piles. 



' W. H. Flnley, 

1 E. N. Layfleld, 

^ W. S. Dawley, 

L. D. Smith. 



8. 



Concrete Building Construction. 



1 



C. W. Blohey, 
W. W. Perry, 
Charles Carr, 
R. P. Mills, 
W. B. Tearance, 
R. L. Heflin. 



4. 



Method of Watering Stock in Transit. 



J. N. Pen well, 
U. A. Horn, 
M. B. Williams, 
' C. F. King, 

Q. F. Powers, 
, J. C. Taylor. 



Recent Practice in Coffer Dam Work. 



' W. F. Steffens, 
j O. Aldrich, 
1 W. A. Fort, 

. E. P. Hawkins. 



6. 



Modern Coaling Stations and Cinder Pits. 



1 



J. S. Browne, 

F. B. Scheetz, 
D. W. Lum, 

G. H. Soles, 
F. P. Gutelius. 



7. 



Bumping Blocks for Passenger and Freight Use < 



r A. E. Klllam, 
Thos. S. Leake, 
F. L. Burrell, 
J. M. Statbn, 

, A. B. Hubbard. 
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COMMITTEES ON STANDING SUBJECTS.— FIFTEENTH CONVENTION. 

1. 

f J. P. Canty, 
I K. S. Hull, 

Pile and Frame Trestle Bridsres <( J. E. Jobnson, 

I W. O. Eggleston, 
{ H. F. Morrill. 



f A. O. Cunningham. 
W.H.Wilkinson/ 

Steel Bridges < J. P. Snow, 

I W. M. Kieefeld, 
t F. E. Scball. 



3. 



Buildings 



4. 



' W. B. Causey, 
F. Ingram, 
Walter Hurst, 
J. M. Caldwell. 



f B. M. Hudson, 
H. Bettlnghouse, 

Water Supply i M. Rinev. 

I J. L. Talbott, 
t M. Bishop. 

6. 

Geo. W. Andrews, 

PireProteotlon ■! W VKelSr"' 

D. C. Zook. 



6. 



f A. Findley, 

I J.- ■ 



Hartley, 

Fences, Bgad Crossings and Cattle Guard s ^ A. McDonald, 

Patterson, 
Tucker. 



< A.McD( 
Geo. J. 

L M. F. Ti 



7. 



Preservatives for Wood and Metals < S* aV^'n^' 

MoGonagle. 



r F. D. Beal, 
; R. J. Arey 
] H. Small, 

L W. A. 



8. 



f' B. C. Sattley, 

Records and Aoooonts ■{ jime^8?a^^ard. 

t J. C. Beye. 
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SIXTEENTH CONVENTION. BOSTON, MASS., OCTOBEB 16 TO 18, 1906. 



1. 



Experience in Concrete Bridges, Arches and Sub- 
ways 



' W. H. FInley, 
j McClellan Bishop, 
I W. B. Causey, 
, B. C. Sattley. 



Concrete Building Construction, 



8. 



Experience as to Expansion and Contraction of Con - 
Crete Walls, either Belnforced or Plain Concrete. . . 



4. 



Action of Sea Water on Concrete. A. Concrete Made 
in Air and Sunk into Sea Water. B. Concrete De- 
posited direct into Sea Water 



' A. O. Cunningham, 
j B. B. LefEler, 
' T.J. Fnllem. 

. M. Biney. 



A. S. Markley, 
^ W. A. Bogers, 

B. H. Beid, 

. P. J. 0»Neil. 



' Orosvenor Aldricb, 
Willard A. Pettis, 
George W. Andrews, 

^ John E. Barrett. 



5. 



r J. H. Cummin, 
Becent Experience in the Use of Wooden and Asbes- 1 M. J. Flynn, 

tos Smoke Jacks for Engine Houses { A. F. Miller, 

L D. L. McKee. 



6. 



Combination Fastenings and Locks for Boiling and 
Sliding Doors on' Freight Houses and other Build- 
ings 



7. 



Construction of Towers and Ouides for Lights on 
Drawbridges 



8. 



Becent Experience in Protecting Steel Bailroad 
Bridges against the Action of Salt Brine from Be- 
frigerator Cars 



' C. A. Lichty, 
H. Bettinghouse, 
John L. Talbott, 

. W. T. Powell. 



' John N. Penwell, 
Floyd Ingram, 
George W. Bear, 

^ G. J. Klumpp. 



B. P. Mills, 
A. Montzheimer, 
Walter Q. Berg, 
P. O. Draper, 
Charles Can*. 
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COMMITTEES ON STANDING SUBJECTS.— SIXTEENTH CONVENTION. 



Pile and Frame Trestle Bridtres. 



f W. B. Smith, 
J. S. Berry, 
John O. Beye, 
E. B. Floren. 



2. 



Water Supply. 



' C. E. Thomas, 
J. M. Caldwell, 
B. P. Bond, 
A. 0. Blake. 



8. 



Fire Protection. 



Wm. C. Carmichael, 
D. A. Shope, 
A. Shane, 
S, P. Olapp. 



Fences, Road Crossings and Cattle Guards. 



5. 



Preservatives for Wood and Meials«. 



f W. M. Noon, 
; A. McNab, 
W. A. Fort, 
F. W. Tanner. 



1 



' J. F. Parker, 
R. J. Arey. 
James Eraser, 
J.S. Lemond, 
R. J. Bruce. 
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SEVENTEENTH CONVENTION, MILWAUKEE, WIS., OCT. 15 TO 17, 1907. 



1. 



Waterproofing of Concrete Covered Steel Floors and 
Subways 



2. 



Modldm Equipment and Tools for Erection of ||teel 



A. F. Miller, 
A. L. Bowman, 
A. A. Page, 
J. F. Stem. 



' J. Hunciker, 
W. H. Wilkinson, 



^'^<^«®» 1 B.' F. PickeHig, 

L A. E. Killam. 

3. 

r C. W. Rlchey, 
Protection of Structures Against the Effects of Elec- I W. A. Rogers, 

trie Currents : 1 A. D. Schindler, 

^ R. P. Mills. 

4. 

f G. H. Soles, 
Protection of Embankments from the Effects of J ?* i^St^ii' 

J. S. Berry, 



High Water by Rip-Rap or otherwise. 



. W. B. Rogers. 
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6. 



Experience in the Use of Gasoline and Kerosene En- 
nnes, or Combination of Same for Water Supply, 
Draw-bridfires, etc 



6. 



Modern Dwelling House for Section Foremen and 
Section Men in Outlying Districts 



7. 



Be-inforced Concrete Culverts and Short Span 
Bridges 



8. 



a. Maintaining 
Methods of Erecting Truss Bridges Traffic 

b. No Traffic . . . 



' A. S. Markley, 

E. D. B. Brown, 
< P. Swenson, 
P. J. O'Neil, 

. A. W. Merrick. 



' W. Beaham, 

W. A. McGonagle, 

C. H. Biss, 

Thomas J. Leake, 

Charles Carr, 
. W. E. Harwig. 



' A. O. Cunningham, 
W. O. Eggleston, 

\ James Bogers, 
C. F. Loweth, 
P. Aagaard. 



' M. Biney. 
C W. Bicney, 
F. B. Scheetz, 
* Q. W. Smith, 
O. J. Travis, 
Phelps Johnson, 

^ James D. Gilbert. 



9. 



Smoke Jacks for Engine Houses . 



{ 



C. A. Lichty, 

J. P. Canty, 

H. D. Cleaveland. 



COMMITTEES ON STANDING SUBJECTS.— Skvbntbbnth Convbntion. 



1. 



Pile and Frame Trestle Bridges 



2. 



Fire Protection. 



8. 
Fences, Boad Crossings and Cattle Guards. 

4. 



5. 



Preservation of Timber 



' H. M. Tripp, 
T. J. FuUem, 
A. G. Bennett, 
J. C. Taylor. 
D. Bobinson, 
J. H. Howe. 

^ H. A. Homing. 



r J.N. 

I A. B. 
I D. C. 



J. N. Pen well, 
Hubbard, 
Zook. 



f J. E. : 
\ C. P. . 
I G. F. 



J. E. Barrett, 
Austin, 
Powers. 



J. H. Markley, 

Construction of Coffer Dams \ p.o.lS'aper, 

W. J. George. 



r F. E. i 
\ F. D. ] 
I W. F. 



F. E. Schall, 
Beal. 
Stelfens. 



CONSTITUTION. 



ARTICLE I. 

NAME. 

Section 1. This Association is known as the "Association of 
Railway Superintendents of Bridges and Buildings." 

ARTICLE II. 

OBJECT. 

Section 1. The object of this Association shall be the mutual 
advancement of its members, by the acquirement of more perfect 
knowledge in the construction, maintenance, and repair of rail- 
road bridges and buildings, as well as all other matters entrusted 
to the care of superintendents of bridges and buildings, by com- 
mon discussion, interchange of ideas, reports, and investigations 
of its members. 

ARTICLE III. 

membeeshif. 

Section 1. Any person at the head of a bridge and building 
department on any railroad, or a division or subdivision, and to 
include assistant superintendent and general foreman of any rail- 
road, shall be eligible to membership in this Association upon 
application to the secretary and the payment of $3.00 membership 
fee and $2.00 for one year's dues, membership to continue until 
written resignation is received by the secretary, unless member 
has been previously expelled. 

Sec. 2. Any member guilty of dishonorable conduct, or con- 
duct unbecoming a railroad ofBicial and member of this Associa- 
tion, or who shall refuse to obey the chairman, or rules of tliis 
Association, may be expelled by a two-thirds vote of the members 
present. 

Sec. 3. Any member elected a Life Member of this Association, 
shall have all of the privileges of an active member, but shall not 
be required to pay annual dues. 

ARTICLE IV. 

officers. 

Section 1. The officers of this Association shall be a president, 
four vice-presidents, a secretary, a treasurer, and six executive 
members. The executive members, togethei with the president, 
secretary, and treasurer, shall constitute the Executive Com- 
mittee. 
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All Past-Presidents of this Association, who continue to be 
members, shall be entitled to be present at all meetings of the 
Executive Committee, of which meetings they shall receive due 
notice, and be permitted to discuss all questions coming before 
the Executive Committee and to aid said committee by their ad- 
vice and counsel; but, said Past-Presidents shall not have a right 
to vote, nor shall their presence be requisite in order to constitute 
a quorum. 

ARTICLE V. 

DUnXB OF OFFICERS. 

Section 1. The duties of officers shall be such as prescribed by 
by-laws, as pertain to offic'ers of like character, general, or may 
be assigned them by the Executive Committee. 

ARTICLE VI. 

EXECUTIVE COMMITTEE. 

Section 1. The Executive Committee shall exercise a general 
supervision over the financial and other interests of the Asso- 
ciation, assess the amount of annual and other dues, call, prepare 
tpr, and conduct general or special meetings, make all necessary 
purchases and contracts required to conduct the general business 
of the Association, but shall not have power to render the Asso- 
ciation liable for any debt beyond the amount then in the treas- 
urer's hands not subject to other prior liabilities. All appropria- 
Uons for special purposes must be acted upon at a regular meet* 
ing of the Association. 

Sec. 2. The Executive Committee shall report the proceedings 
of its meetings, making such reports accessible to members; it 
shall publish the proceedings of all meetings of the Association, 
subject to the approval of the Association. 

Sec. 3. Two-thirds of the members of the Executive Committee 
may call special meetings, sixty days' notice being given members 
by mail. 

Sec 4. Five members of the Executive Committee shall con- 
stitute a quorum for the transaction of business. 

• 

ARTICLE VII. 

ELECTION OF OFFICERS AND TENT7BB OF OFFICE. 

Section 1. The officers, excepting as otherwise provided, shall 
be elected at the regular meeting of the Association, held on 
third Tuesday in October of each year, and the election shall not 
be postponed except by unanimous consent 

president and tseasureb. 

Sec. 2. The president and treasurer shall be elected by ballot 
by a majority of votes cast, and shall hold office for one year, or 
until successors are elected. 
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VICE-PBESIDENTS AND . EXECUTIVE MEMBEB8. 

Sec. 3. The vice-presidents shall hold office for one year and 
executive members for two years, four vice-presidents, and three 
executive members to be elected each year; provided, however, 
that three of the executive members be appointed by the president 
at the adoption of this constitution. All officers herein named to 
hold office until successors are chosen at next annual meeting. 

Sec. 4. In the election of vice-presidents, each one shall be 
elected by a majority vote. Executive members will be elected 
in the same way, all voting to be by written ballots. 

secretaby. 

Sec. 5. A secretary shall be elected by a majority of the votes 
of the members present at the annual meeting. The term of office 
of the secretary shall be for one year, unless terminated sooner 
by action of the Executive Committee, two-thirds of whom may 
remove the secretary at any time. His compensation shall be 
fixed by a majority of the Executive Committee. The secretary 
shall also be secretary of the Executive Committee. 

tbeasubeb. 

Sec. 6. The treasurer shall be required to give bond in an 
amount to be fixed by the majority of the Executive Committee. 

ARTICLE VIII. 
committees. 

Section 1. At the first session of the annual meeting the presi- 
dent shall appoint a committee of three members, not then officers 
of the Association, who shall send names of nominees for officers 
of the Association for the ensuing year to the secretary, before 
the election of officers is in order, and the names shall be an- 
nounced as soon as received. The election shall not be held until 
the day after announcement, except by unanimous consent. Notii- 
ing in this section shall be construed to prevent any members 
from making nominations. 

AUDITING committee. 

Sbo. 2. At the first session of each annual meeting there shall 
be appointed by the president an auditing committee of three 
members, not officers of the Association, whose duty it shall be to 
examine the accounts and vouchers of the treasurer and certify 
as to the correctness of his accounts. Acceptance of this com- 
mittee's report will be regarded as the discharge of the com- 
mittee. 

COMMITTEES ON SUBJECTS FOB DISCUSSION. 

Sec. 3. At the annual meeting there shall be appointed by the 
president a committee, whose duty It shall be to prepare and 
report subjects for discussion and investigation at the next annual 
meeting. If subjects are approved by the Association, the presl- 
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dent shall appoint a committee to report on them. It shall be 
Uie duty of the committee to receive from members questions for 
discussion during the time set apart for that purpose. This com- 
mittee shall be the judge of whether such questions are suitable 
ones for discussion, and if so, report them to the Association. 

COMMITTEES ON INVESTIGATION. 

Sec. 4. When the committee on subjects has reported and the 
Association approved of the same, the president shall appoint 
special committees to investigate and report on said subjects and 
he may appoint a special committee to investigate and report on 
any subject which a majority of members present may approve of. 

ARTICLE IX. 

ANNUAL DUES. 

Section 1. Every member shall pay to the treasurer three dol- 
lars membership fee, and shall also pay two dollars per year in 
advance to defray the necessary expenses of the Association. No 
member being one year in arrears for dues will be entitled to 
vote at any election, and any member one year in arrears may be 
stricken from the list of members at the discretion of the Execu- 
tive Committee. 

ARTICLE X. 

AMENDMENTS. 

Section 1. This constitution may be amended at any regular 
meeting by a two-thirds vote of members present, provided that 
a written notice of the proposed amendment has been given at 
least ninety days previous to said regular meeting. 



BY-LAWS. 

TIME OF MEETING. 

1. The regular meeting of this Association shall be held annu- 
ally on the third Tuesday in October. 

HOUB OF MEETING. 

I 

2. The regular hour of meeting shall be at 10 o'clock a. m. 

PLACE OF MEETING. 

3. The cities or places for holding the annual convention may 
be proposed at any regular meeting of the Association before the 
final adjournment. The places proposed shall be submitted to a 
ballot vote of the members of the Association, the city or place 
receiving a majority of all the votes cast to be declared the place 
of the next annual meeting; but if no place received a majority 
of all votes, then the place receiving the lowest number of votes 
shall be dropped on each subsequent ballot until a place is chosen. 
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QUORUM. 

4. At the regular meeting of the Association, fifteen or more 
members shall constitute a quorum. 

OBDER OF BUSINESS. 

5. Ist—Calling of roll. 
2d — Reading minutes of last meeting. 
3d — Admission of new members. 
4th — President's address. 
5th— Reports of secretary and treasurer. 
6th — Payment of annual dues. 

I ^ 7th — Appointment of committees. 

8th — Reports of committees. 
9th — ^Unfinished business. 
10th — ^New business. 
11th — Reading and discussion of questions propounded by 

members. 
12th — Miscellaneous business. 
13th — Election of officers. 
14th — ^Adjournment. 

DUTIES OF OFFICEBS. 

6. It shall be the duty of the president to call the meeting to 
order at the appointed time; to preside at all meetings; to an- 
nounce the business before the Association, and to decide all 
questions of order and sign all orders drawn on the treasurer. 

j 7. It shall be the duty of the vice-presidents, in the absence of 

I the president, to preside at all meetings of tiie Association, in 

[ their order. named. 

8. It shall be the duty of the secretary to keep a correct record 
I of proceedings of all meetings of this Association; to keep correct 

all accounts between this Association and its members; collect 
all moneys due the Association, and pay the same over to the 
treasurer and take his receipt therefor, and to perform such other 
duties as the Association may require. 

9. It shall be the duty of the treasurer to receive and receipt 
to the secretary for all moneys received from him, and pay all 
orders authorized by the Association. 

DECISIONS. 

10. The votes of a majority of members present shall decide any 
question, motion, or resolution which shall be brought before the 
Association, unless otherwise provided. 

DISCUSSIONS. 

11. All discussions shall be governed by Roberts' Rules of 
Order. 



DIRECTORY OF MEMBERS. 

ASSOCIATION OF RAILWAY SUPERINTENDENTS OF 

BRIDGES AND BUILDINGS. 

OCTOBER, 1907. 

A. 

Aagaard, p., 111. Cent. R. R., Chicago, 111. 

Aldrigh, Gbosvenob, N. T., N. H. & H. R. R., Readville, Mass. 

Alexander, W. E., Bangor & Aroostook Railroad, Houlton, Me. 

Amos, Alexander, Minn., St. P. & S. Ste. M. Ry., Minneapolis, 
Minn. 

Anderson, August, Lake Superior & Ishpeming Ry., M. Ry. & 
Marquette & So. Eastern Ry., Marquette, Mich. 

Anderson, J. W., Cin., Hamilton & Dayton Ry., Chillicothe, Ohio. 

Anderson, L. J., C. & N. W. Ry., Escanaba, Mich. 

Andrews, Geo. W., Asst. Engr. M. of W., B. & 0. R. R., B. & 0. 
Building, Baltimore, Md. 

Andrews, 0. H., St. Jo. & G. I. Ry., St. Joseph, Mo. 

Arey, Rai^h J,, biv. Engr., A., T. & S. F. Ry. (Coast Lines) » 
San Bernardino, Cal. 

AsHBY, E. B., Engr. M. of W., L. V. R. R., So. Bethlehem, Pa. 

Austin, Cyrus P., Boston & Maine R. R., Medford, Mass. 



Bailey, F. W., M., K. & T. Ry., Denison, Tex. 

Bailey, S. D., Michigan Central R. R., Detroit, Mich. 

Ball, Edgar E., Asst. Engr., A., T. & S. F. R^. (Coast Lines), 
Williams, Ariz. 

Banks, John I., Virginia Ry., 913. 12th St., Norfolk, Va. 

Barrett, E. K., Fla. E. Ck>ast Ry., St. Augustine, Pla. 

Barrett, John E., Supt Track and B. &'B., L. & H. R. Ry., War- 
wick, N. T. 

Bartles, F. R., Nor. Pacific Ry., Fargo, N. D. 

Bates, Onward, C. E., Ellsworth Building, 355 Dearhom St., Chi- 
cago, 111. 



283 

Battey, Chables C, Boston & Maine R. R., C!oncord, N. H. 

Bkahan, Willabd, Asst. Engr.» L. S. ib M. S. Ry., Cleveland, Ohio. 

Beal, F. D., Pacific Creosotlng Co., Seattle, Wash. 

Beak, G. C, 111. Cent. R. R., 202 Bailey Building, Freeport, 111. 

Beokman, B. F., Supt, Ft. Smith & Western R. R., Fort Smith, 
Ark. 

Bendeb, H., Wis. Cent. Ry., Fond du Lac, Wis. 

Bentele, Hans, Asst. Chief Engr., Mexican Central Ry., City of 
Mexico, Mexico. 

Bennett, A. G., Asst. Bngr., C, M. & St. P. Ry., Minneapolis, Minn. 

Bebg, Walter G., Chief Bngr., Lehigh Valley R. R., 261 West 52d 

St., New York City. 
Bebby, J. S., St Louis Southwestern Ry., Tyler, Tex. 

Beyb, John C, Res. Engr., Union Pacific R. R., Cor. 12th & Lib- 
erty Sts., Kansas City, Mo. 

Bishop, Geobge J., 38 Miner St., Wilkesbarre, Pa. 

Bishop, MoClellan, S. A. & A- Pass. Ry., Yoakum, Tex. 

Bibs, C. H., Engr., New Zealand Govt Rys., Auckland, New Zea- 
• land. 

Blaib, James A., Penn. R. R., 1003 Pennsylyania Ave.,. Pittsburg, 
Pa. 

Blakb, Alex. C, Wabash R. R., Moberly^ Mo. 
Bowman, Austin Lobd, Bridge Engr., C. R. R. of N. J., 29 Broad- 
way, N. Y. City. 
Bbatten, T. W., Southern Pacific Co., West Oakland, Cal. 

Bbiggs, B. a., C, S. & Cripple Creek District Ry., Cripple Creek, 
Col. 

Bbioht, J. S., Jb., Asst Engr., 347 8th St., San Bernardino, Cal. 

Bbown, Edwabd D. B., C. E., Fairbanks, Morse & Co., Chicago, 111. 

Bbown, J. B., K. C, C. & S. Ry., Clinton, Mo. 

Bbowne, J. S., Div. Engr., N. Y., N. H., & H. R. R., Providence, 
R. I. 

Bbuce, Robebt J., Mo. Pac. Ry., 807 Mo. Pac. BIdg., St. Louis, Mo. 

Bttbke, J. T., Chief Engr., Liberty White R. R., McComb, Miss. 

BuBPEE, Moses, Chief Engr., Bangor & Aroostook R. R., Houlton, 
Me. 

BuBPEE, T. C, Engr. M. of W., Intercolonial Ry., Moncton, N. B. 

BxTBBELL, F. L., C. & N. W. Ry., Fremont, Neb. 
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Caldwell, J. M., Inspector, Chicago, Ind. & Louisville R. R., 
Lafayette, Ind. 

Canty, John P., Fitchburg Div., B. & M. R. R., Pitchburg, Mass. 

Cabman, Fbank V., So. Pac. Co., West Oakland, Cal. 

Carmichael, WILLLA.M, Elreno, Okla. 

Cabpeitteb, James T., St. Louis Div., Southern Ry., Princeton, Ind. 

Cabb, Chables, Michigan Central R. R., Jackson, Mich. 

Cabson, D. J., B. R. & P. R. R., DuBois, Pa. 

Causey, T. A., Lacygne, Linn County, Kan. 

Causey, W. B., Supt, Chicago & Alton Ry., Bloomington, III. 

Cheatham, S., Mobile & Ohio R. R., Okolona, Miss. 

Clabk, Wm. M., B. & O. R. R., Youngstown, O. 

Clbaveland, H. D., Bessemer & Lake Erie R. R., Greenville, Pa. 

Clough, Fbank M., A., T. & S. F. Ry., San Marcial, N. M. 

Cole, J. E., Cent. Vt. R. R., St. AJbans, Vt. 

Collieb, W. R., St. L., I. M. & S. R. R., Chester, 111. 

Coombs, R. D., Structural Engr., E. T. P., N. Y. & L. I. R. R., 10 
Bridge St., N. Y. City. 

Costolo, J. A., Mo. Pac. Ry., 7306 South Broadway, St. Louis, Mo. 

CoTHBAN, Thomas W., Prin. Asst. Engr., Norfolk & Southern Ry., 
Greenwood, S. C. 

Cunningham, A. O., Chief Engr., Wabash R. R., St. Louis, Mo. 

CuBTiN, Wm., C. & N. W. Ry., Boone, la. 

D 

Danes, William S., Engr. M. of W., Wabash R. R., 102 Ewing St., 
Peru, Ind. 

Davis, Chables Henby, C. E., South Yarmouth, Mass. 

Dawley, W. S., C. E., 820 Security Bid., St. Louis, Mo. 

Dbake, R. M., Res. Engr., Southern Pacific Co., 3d and Townsend 
Sts., San Francisco, Cal. 

Dbafeb, F. O., Illinois Central R. R., Chicago, 111. 

Dbum, Hawley R., C, M. & St. P. Ry., Chamberlain, S. D. 

E 
Edingeb, Fbed S., Engr., 334 Crosby Building, San Francisco, Cal. 
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BOQLBSTON, H. H., Chicago & Alton Ry., Bloomlngton, 111. 

Egoleston, William O., BSrie R. R., 99 Washington St., Hunt- 
ington, Ind. 

Elliott, Richabd O., Louisville & Nashyille R. R., Columbia, Tenn. 

EwABT, John, B. & M. R. R., North Union Station, Boston, Mass. 

F 

Fake, C. H., Chief Engr., Miss., R. & B. T. R. R., Bonne Terre, Mo. 

FiNDLEY, A., G. T. Ry., Montreal, Canada. 

FiiTLEY, W. H., Asst Chief Engr., C. & N. W. Ry., Chicago, 111. 

FiSHEB, E., Engr. B. and B., Missouri Pacific Ry., St Louis, Mo. 

Flint, C. F., Central Vermont R. R., St. Albans, Vt. 

Floben, E. R., C, R. I. & P. Ry., Fairbury, Neb. 

FxYNN, M. J., C. & N. W. Ry., Chicago, 111. 

Forbes, John, Bridge Engr., Intercolonial Ry., P. O. Box 512, 
Moncton, N. B. 

Fbaseb, James, Chief Engr., New South Wales Govt. Rys., Sydney, 
N. S. W. 

Fullem. T. J., 111. Cent. R. R., 7346 Madison Ave., Chicago, 111. 

G 

Gaonon, Ed., Minn. & St. L. R. R., Minneapolis, Minn. 

Geabt, Sylvesteb, Penn. Lines W. of Pitts., Cambridge, O. 

Geoboe, E. C, G.,'Co1. & S. F. Ry., Beaumont, Tex. 

Geobge, W. J., Commissioner, Western Australia Grovt. Rys., Perth, 
Western Australia. 

Gilbebt, James D., A., T. & S. F. Ry., Topeka, Kan. 

Gilchbist, Ed. M., C, B. & Q. Ry., Centerville, la. 

GoLDMABK, Henbt, C. E., 216 Board of Trade Building, Montreal, 
Que. 

GoocH, C. W., 1325 W. 9th St., Des Moines, la. 

GooDALE, L. F., Supervising Engr., Philippine Island Commission, 
Manila, Philippine Islands. 

Gossett, J. G., M., K. & T. Ry., Denison, Tex. 

GovEBN, Edw. J., Asst. Engr., Buffalo, Rochester & Pittsburg Ry., 
Rochester, N. Y. 

Gbaham, Wm., Asst. Engr., B. & O. R. R., Mt. Royal Sta., Balti- 
more, Md. 
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Greineb, J. B.» Asst. Chief Engr., B. & O. R. R., Baltimore, Md. 

GuTEUUS, F. P., Asst. Chief Engr. M. of W., C. P. Ry., Montreal, 
Can. 

H 

Hadwen, T. Lovel D., Asst. Engr., C. M. & St. P. Ry., Marion, la. 

Hain, J. C, care of Canadian White Co., Ltd., Sovereign Bank 
Building, Montreal, P. Q. 

Hall, Thos., M. C. R. R. (Canada Div.), St. Thomas, Ont 

Halsey, W. C, C. & N. W. Ry., Eagle Grove. la. 

Hanks, Geo. E., Pere Marquette R. R., East Saginaw, Mich. 

Habtley, James, Northern Pacific Ry., Staples, Minn. 

Habwig, William E., Lehigh Valley R. R., Phillipsburg, N. J. 

Hausgen, F. W., Mo. Pac. R. R., Pacific, Mo. 

Hawkins, B. P., M. & O. R. R., Murphy sboro, 111. 

Hefun, R. L., Lehigh Valley R. R., Sayre, Pa. 

Helmers, N. F., Northern Pac. Ry., 701 N. 1st St., Minneapolis, 
Minn. 

Hendbigks, V. K., Asst. Engr., M. of W., Frisco Lines, St. Louis, 
Mo. 

Henson, H. M., Frisco Lines, 809 North Grand Ave., Beaumont, 
Tex. 

Higoins, H. K., Asst. E2ngr., Panama Canal, Cristobal, Canal SSone. 

Hofeckeb, Peteb, Lehigh Valley R. R., Sayre, Pa. 

Holmes, H. E., Central Vt. R. R., New London, Conn. 

HoPKE, W. T., B. & O. R. R., Grafton, W. Va. 

HoBN, U. A., Mo. Pac. R. R., Osftwatomie, Kan. 

HoBNiNG, Henby A., Mich. Cent. R. H., Jacl^son, Mich. 

Howe, J. H., Res. Engr., Union Pacific R. R., Omaha, Neb. 

HuBBABD, Andbew B., Bostou & Maine R. R., Boston, Mass. 

Hudson, Ben M., St. L., K. C. & C. R. R., Union, Mo. 

Hull, K. S., Supt, Texas & Gulf Ry., Longview, Tex. 

Hume, E. S., Chief Engr., Western Australia Govt Rys., Fre- 
mantle, Western Australia. 

HuNCiKEB, John, C. & N. W. Ry., Chicago, 111. 

HuBST, Walteb, C, B. & Q. Ry., St. Joseph, Mo. 



Ingalls, F., Northern Pacific Ry., Jamestown, N. D. 
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II7GRA.M, Floyd, Louisville & Nashville B. B., Elrin, Tenn. 
iBWiN, J. W., C. & N. W. By., Ghadron, Neb. 



Jack, H. M., International & Gt. Nor. By., Palestine, Tex. 

JABDINE, HuoH, EngT., Intercolonial By., Moncton, N. B. 

Johnson, J. E., Butland B. B., Butland, Vt. 

Johnson, Phelps, Manager, Dom. Bridge Co.'s System, Windsor 
Hotel, Montreal. 

Jonah, Fbank G., Ter. Engr., N. O. Ter. Co., 241 No. Bampart St, 
New Orleans, La. 

JosLiN, JuDSON, L. V. B. B., Auburn Div., Auburn, N. Y. , 

JuTTON, Lee, Gen. Br. Inspector, C. & N. W. By., Chicago, 111. 



Eeefe, Davh) a., Lehigh Valley B. B., Athens, Pa. 

Ketth, Herbert C, 1508 Hanover Bank Bldg., New York City. 

Kelly, C. W., Fairbanks, Morse & Co., Chicago. 

EnxAM, A. E., Gen. Insp., Intercolonial By., Moncton, N. B. 

Kino, A. H., Oregon Short Line B. B., Salt Lake City, Utah. 

King, Chas. F., C. & N. W. By., Lander, Wyo. 

King, F. E., Asst. Engr., C, M. & St. P. By., Milwaukee, Wis. 

Kleepeld, Wm., Jb., Div. Engr., N. Y. C. & H. B. B. B., Water- 
town, N. Y. 

Klumpp, G. J., N. Y. C. & H. B. B. B., Bochester, N. Y. 

Knapp, Fbed a.. Brie B. B., Jersey City, N. J. 



Lacy, J. D., Denver, Enid ft Gulf B. B., Enid, Okla. 

LaFountain, N. H., 1232 Bailway Exchange, Chicago, 111. 

Lantey, J. F., N. Y. C. ft H. B. B. R., Biver Div., Weehawken, N. J. 

Large, C. M., Penn. Lines W. of Pitts., Jamestown, Pa. 

Larson, G., C, St. P., M. & 0. By., Spooner, Wis. 

Latiteld, 1B3. N., Chief Engr., Chicago Terminal Transfer B. B., 
353 Grand Central Passenger Sta., Chicago, 111. 

Leaks, Thomas S., Mo. Pac. By., 7th and Market Sts., St. Louis, 
Mo. 

Leayett, Frank J., Boston & Maine B. B., Sanbomville, N. H. 

19 
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Lkmond, J. S., Engr. M. of W., Southern Ry., Charlotte, N. C. 

Lboitabd, Henby R., Engr. B. and B., Penn. R. R., Broad St Sta., 
Philadelphia, Pa. 

LicHTY, G. A., Gen. Insp., G. & N. W. Ry., Chicago, III. 

LnxT, G. O., 111. Southern Ry., Sparta, 111. 

Lloyd, Fbbdebiok F., G. E., 900 Broadway, Oakland, Cal. 

LouoHEBY, E., Texas & Pacific Ry., Marshall, Tex. 

LouoHNANE, Geobge, G. & N. W. Ry., Mason City, la. 

LowETH, C. F., Engr. & Snpt B. and B., C, M. ft St P. Ry., Chi- 
cago, 111. 

LuM, D. W., Chief Engr. M. of W., Southern Ry., Washington, 
D. C. 

Lydston, Wm. a., Boston & Maine R. R., Salem, Mass. 

M 

Maboy, Chables a., G. & N. W. Ry., Wells St Sta., Chicago, 111. 

Maoy, E3LBEBT C, C. E., Supt Const, Stone & Webster Engr. Corp., 
147 Milk St, Boston, Mass. 

Main, W. T., Div. Engr., C. & N. W. Ry., Wells St Sta., Chicago, 
lU. 

Maixabd, Chables G., Supt, G. V., Globe & N. Ry., Globe, Ariz. 

Mabkley, Aabon S., Chicago & Eastern 111. R. R., Danville, 111. 

Mabeley, John H., Toledo, Peoria & Western Ry., Peoria, 111. 

MoGann, Edwin, A., T. & S. F. Ry., Wellington, Kan. 

McCully, C. S., Nor. Pac. Ry., Jamestown, N. D. 

MoFablane, R. E., Nor. Pac. Ry., Duluth, Minn. 

MoGoNAGLE, W. A., 1st Vice-Pres., D., M. & N. Ry., Duluth, Minn. 

McGbath, H. J., Engr., Intercolonial Ry., Moncton, N. B. 

MolLWAiN, J, T., B. & 0. R. R., Akron, O. 

MclYEBS, B. T., D. & I. R. R., Two Harbors, Minn. 

McKee, D. L., Pittsburg & Lake Erie R. R., McKee's Rocks, Pa. 

MoEjse, Henby C, C. of Ga. Ry., Box 66, Macon, Ga. 

MoElEE, J. L., Vandalia R. R., 'Spencer, Ind. 

MoE:ee, R. J., 111. Gent R. R., Carbondale, 111. 

MoKeel, W. S., G. R. & I. Ry., Grand Rapids, Mich. 

MoKenzxs, W. B., Chief Engr., Intercolonial Ry., Moncton, N. B. 

McKibbon, Robebt, P. R. R., 30th St., S. Side, Pittsburg, Pa. 

McLean, Neil, Erie R. R., Huntington, Ind. 
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McNab, a., Pere Marquette R. R.., Holland, Micb. 

McVay, a. B., B., L. ib N. B. R., Evansville, Ind. 

Mellob, W. Jm N. L. & T. R. R. & S. S. Co., Algiers, La. 

Mesbick, a. W., Asst. Engr., Chicago & North Western Ry., 
Boone, la. 

Miller, A. F., Penn. Lines. West of Pitts., 38 W. Van Buren St., 
Chicago, 111. 

Mills, R. P., Supvr. of Bridges, N. Y. C. & H. R. R. R., 125th 
St. and Park Ave., Mt. Morris Bank Building, N. Y. City. 

Mitchell, Geo. A., G. T. Ry., Toronto, Ont. 

MoNSABBAT, C. N., EugT. of Bridges, C. P. Ry., Montreal, Que. 

Montzheimeb, Abthub, Chief Engr., J3., J. & E. Ry., Joliet, 111. 

Morgan, J. W., Southern Ry., Columbia, S. C. 

MooBE, Wm. Habley, Engr. of Bridges, N. Y., N. H. & H. R. R., 
New Haven, Conn. 

Moa?LEY, P. B., Asst Engr., Canadian Pacific Ry., Montreal, Can. 

Mountain, Geo. A., Chief Engr., the Ry. Commission of Canada, 
Ottawa, Ontario. 

MouNTFOBT, Albert, Boston & Maine R. R., Nashua, N. H. 

MuNSON, Samuel P., 111. Cent. R. R., Mattoon, 111. 

MuNSTEB, A., Chief Engr., C. G. W. Ry., St. Paul, Minn. 

Musseb, D. G., p. R. R., Wellsville, O. 

MusTAiN, Bailey J., El Paso & N. E. R. R., El Paso„ Tex. 

MusTAiN, Sam, El Paso & N. E. R. R., Alamogordo, N. M. 

N 

Neit, J. L., Union Pacific R. R., Omaha, Neb. 

Nelbon, O. T., Atl. & W. Pt., & W. Ry. of Ala., Montgomery, Ala. 

Nelson, P. N., So. Pac. Co., 3d St. Depot, San Francisco, Cal. 

Nemmo, J. v., Res. Engr., A. Q. & W. Ry. of Canada, Paspebiac, 
Que. 

Noon, W. M., Duluth, So. Shore & Atlantic Ry., Marquette, Mich. 



O'Neil, Philip J., L., S. & M. S. Ry., Adrian, Mich. 

OsBOBN, Fbank C, Civil Engr., Osbem Bldg., Cleveland, O. 

Osgood, Cleon S., Portland & Rumford Falls Ry., Rumford Falls, 
Me. 
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Page, Adna A., Boston & Maine R. R., Boston, Mass. 

Pabk, F. L., C, R. I. & P. Ry., Topeka, Kan. 

Pabkeb, J. F., A., T. & S. F. Ry., Los Angeles Div., San Ber- 
nardino, Cal. 

Pabks, J., Union Pacific R. R., Room 24 Union Depot, Denver, Col. 

Pattebson, Gbo. J., Central Vermont R. R., Waterbury, Vt 

Patteeson, Samuel F., Boston & Maine R. R., Concord, N. H. 

pEABODY, Kampkb, N. Y. C. & H. R. R. R., 125th St and Park Ave., 
Mt. Morris Bank Building, N. Y. City. 

Penwell, John N., L. B. & W. Ry., Tipton, Ind. 

Pebe:ins, H. D., 111. Tracton System, Decatur, 111. 

Peeby, W. W., Phila. & Reading Ry., 147 Market St., Williams- 
port, Pa. 

Pettis, Willaed A., Gen. Insp. of Buildings, N. Y. C. & H. R. R. R., 
73 Glendale Park, Rochester, N. Y. 

Phillips, Henby W., N. Y., N. H. & H. R. R., So. Braintree, Mass. 

Pickens, J. E., Chicago Southern Ry., Watseka, 111. 

PiGKEBiNO, B. F., Boston & Maine R. R., Sanbomville, N. H. 

PoLLABD, H., Southern Pacific Co., 1115 Flood Building, San Fran- 
cisco, Cal. 

PoBTEB, L. H., N. Y., N. H. & H. R. R., Franklin, Mass. 

PoTTS, J. C, Asst. Engr. M. of W., Mo. Pac. R. R., St Louis, Mo. 

Powell, W. T., Colorado & Southern R. R., Denver, Col. 

PowEBS, Geobge F., E., J. & E. Ry., Joliet, 111. 

R 

Raitd, Feed C, Boston & Maine R. R., Boston, Mass. 

Reab, Geo. W., Gen. Insp., So. Pacific Co., 1115 Flood Building, 
San Francisco, Cal. 

Reed, William, Jb., 111. Cent R. R., Carlinville, 111. 

Reid, R. H., L. S. & M. S. Ry., Cleveland, Ohio. 

Renton, Wm., B. & O. R. R., Garrett, Ind. 

Rettinohouse, H., Div. Engr., C. & N. W. Ry., Boone, la. 

Reynolds, Edwabd F., C. & N. W. Ry., Antigo, Wis. 

RiOHEY, C. W., Penn. Lines, 217 Union Station, Pittsburg, Pa. 

RiNEY, M., C. & N. W. Ry., Baraboo, Wis. 

RoBEBTSON, Daniel, Southern Pacific Co., West Oakland, Cal. 
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Robinson, J. S., Div. Engr., C. & N. W. By., Chicago, 111. 

Rodman, Geobob A., N. Y., N. H. & H. R. R., Providence, R. I. 

RooEBs, Jambs, N. Y. C. & St. L. R. R., Fort Wayne, Ind. 

RooBBS, Waltbb a., C. E., Ellsworth Bldg., 355 Dearborn St., Chi- 
cago, 111. 

RooEBS, W. B., C, St P., M. & O. Ry., Emerson, Neb. 

Ross, A. J., G. H. & S. A. Ry., EI Paso, Tex. 

Ross, WnxJAK, C, M. & St. P. Ry., Millbank, S. D. 

RouNSEVnXE, D., Div. Engr., C. & N. W. Ry., Kaukanna, .Wis. 

Rtkenbobb, Edwabd, N. Y. C. ft H. R. R. R., Rochester, N. Y. 

S 

Sampson, Geo. T., Div. Engr., N. Y., N. H. & H. R. R., Boston, 
Mass. 

SCHALL, Fbedebigk E., Bridge Engr., Lehigh Valley R. R., South 
Bethlehem, Pa. 

SoHEETz, F. B., Engr. of Bridges, Mo. Pac. R. R., St Louis, Mo. 

ScHiNDLEB, A. D., Gen. Mgr., Northern Electric Ry., Chico, Gal. 

ScHUESSLEB, W. B., N. Y., N. H. & H. R. R., Union Sta., New 
Haven, Conn. 

SoHULTZ, W. T., Mo. Pacific Ry., St. Louis, Mo. 

Sefton, Thomas, Engr., Intercolonial Ry., Moncton, N. B. 

Sblio, a. C, Asst. Engr., Intercolonial Ry., Moncton, N. B. " 

Shane, A., Inspector, Indiana Railroad Commission, Frankfort, 
Ind. 

Shabfe, D. W., N. Y., N. H. & H. R. R., New L6ndon, Ct 

Shedd, A. R., C. ft N. W. Ry., 215 Jackson Boulevard, Chicago, 111. 

Sheldon, J. B., N. Y., N. H. ft H. R. R., Providence, R. I. 

Shebwin, F. a., Boston & Maine R. R., Springfield, Mass. 

Shope, D. a., a., T. ft S. F. Ry. (Coast Lines), Fresno, Cal. 

Sibley, Chables A., Mo. Pac. Ry., St. Louis, Mo. 

Smith, Gilman W., American Bridge Co., 13 Monadnock Block» 
Chicago, 111. 

Smith, L. D., So. Pac. Co., P. O. Box 547, Oakland, Cal. 

Snow, J. P., Bridge Engr., B. ft M. R. R., Boston,- Mass. 

SoissoN, J. L., 22 Chatham St., Norwalk, O. 

Soles, G. H., Pitts. & L. E. R. R., Pittsburg, Pa. 
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BBAXJuava, E. C, Boston ft Maine R. R., St. Jobnsbury, Yt 

Stannabd, James, 522 New Nelson Building, Kansas City, Mo. 

Staten, Joseph M., Insp., Chesapeake & Ohio By., Bichmond, Ya. 

Steffens, Wm. F., Engr. of B. and B., South ft Western By., 
Johnson City, Tenn. 

Stern, I. F., Bridge Engr., C. ft N. W. By., Chicago, 111. 

Stobck, E. G., p. ft B. By., 9th St. and Columbia Ave., Philadel- 
phia, Pa. 

Swain, George F., Engr., Mass. B. B. Commission, Institute of 
Technology, Boston, Mass. 

SwEATT, B. J., C. E., Boone, la. 

SwENSON, P., M., St. P. & S. Ste. M. By., Minneapolis, Minn. 

Sweeney, William, C. ft N. W. By., Fond du Lac, Wis. 

T 

Talbott, John L., A., T. ft S. P. By., Pueblo, Cal. 

Tanner, Frank W., Insp., Mo. Pac. By., Mo. Pac. Bldg., St. Louis, 
Mo. 

Tanner, Sheridan C, B. ft O. B. B., Cumberland, Md. 

Taylor, J. C, Northern Pacific By., Glendive, Mont. 

Taylor, L. H., C. ft N. W. By., 908-215 Jackson Boul., Chicago, III. 

Thanheiser, C. a., Bes. Engr., T. ft N. O. B. B., ft G. H. ft S. A. 
B. B., Houston, Tex. 

Thomas, C. B., 111. Cent. B. B., Boom 1000, Central Station, Chi- 
cago, 111. 

Thompson, C, C, L. S. ft E. By., 86th St. and Green Bay Ave., 
Chicago, 111. 

Thompson, Henry C, Div. Engr., N. Y. C. & H. B. B. B., Weehaw- 
ken, N. J. 

Thorns, J. C, C, B. .& Q. By., Beardstown, 111. 

TowNB, W. J., Engr. of Maintenance, C. ft N. W. By., Chicago, 111. 

Travis, O. J., Beverly Dell Banch, B. F. D. No. 1, Box 72, Bow, 
Wash. 

Trippe, H. M., C. ft N. W. By., Chicago, 111. 

Troup, Geo. A., Engr., Govt. Bys., Wellington, New Zealand. 

Tye, W. F., Asst. Chief Engr., C. P. By., Montreal. 

U 
Upp, J. D., C, B. I. ft P. By., Colorado Springs, Col. 
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Vak deb Hoek, J., Div. Eixgr., L. V. R. R., Buffalo, N. Y. 

W 

Wackeblb, L. J., Insp., Mo. Pac. R. R., St Louis, Mo. 

Waogonee, W. C, 111. Cent R. R., Princeton, Ky. 

Walden, H. a., G. & N. W. Ry., Boone, la. 

Walkeb, I. O., Asst Bngr., N. C. & St L. Ry., Paducah, Ky. 

Watson, P. N., Maine Central R. R., 5 Noble St, Brunswick, Me. 

Websteb, J. T., M. C. R. R., Canada Div., St. Thomas, Ont 

Weise, Feed B., C, M. ft St P. Ry., 1859 Railway Exchange, 
' Chicago, 111. 

Welch, E. T., C, St P., M. & O. Ry., Mankato, Minn. * 

Welkee, Geobge W., Southern Ry., Alexandria, Va. 

Wells, J. M., A., T. ft S. F. Ry., Chillicothe, 111. , 

Wenneb, E. R., L. Y. R. R., Wllkesbarre, Pa. 

Wheaton, L. H., Chief Engr., Halifax ft So. Western Ry., Bridge- 
water, N. S. 

Whttb, I. F., Div. Engr., C, H. ft D. Ry., Dayton, O. 

White, I. H., H. ft S. W. Ry., Bridgewater, N. S. 

White, J. B., C. ft N. W. Ry., Boone, la. 

Wilkinson, John M., Cin. Northern R. R., 702 N. Washington 
St, Van Wert, 0. 

Wilkinson, W. H., Bridge Insp., Erie R. R., 464 Lyon St, Elmira, 
N. Y. 

WnuAMS, Abthitb, Engr., Wellington ft Manawata Ry., Welling- 
ton, N. Z. 

WmxAMs, M. R., A., T. ft S. F. Ry., Las Vegas, N. M. 

Wilson, E. E., N. T. C. ft H. R. R. R., 188th St, Mott Haven, 

N. T. City. 

Winter, A. E., Div. Engr., C. ft N. W. Ry., Escanaba, Mich. 

Witt, Cabl C. Engr., in Charge of Railway Appraisals, Siou : 
Falls, S. D. 

Wood, Wm. E., Div. Engr., C, M. ft St. P. Ry., Marion, Iowa. 

Wolf, A. A., C, M. ft St P. Ry., Milwaukee, Wis. 

Weight, G. A., C. ft E. I. R. R., Danville, 111. 
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V 

Y 

Tapfbn, Adolph, C, M. & St. P. Ry., Chicago, 111. 

Yebbanoe, Wm. B., 0. B., 418 Center St, South Orange, N. J. 

Young, Robgob C, Chief Engr., Lake Superior & I. Ry., M. & S. 
£}. Ry., Marquette. Mich. 

Z 

ZiNCK, K. J. C, Locating Engr., C. P. Ry., 237 Notre Dame St, 
West Montreal. 

ZmsMEiSTEB, E. C, B: & O. R. R., Zanesville, O. 

ZooK, D. C, Penn. Lines West of Pittsburg, Ft Wayne, Ind. 



LIFE MEMBERS. 

Cbane, Henby, C. & N. W. Ry., Janesville, Wis. 

Cummin, Joseph H., Bay Shore, N. Y. 

Fletcheb, Holland W., 1813 Termon Ave., Allegheny, Pa. 

FoBEMAN, John, Phila. & Read. R. R., Pottstown, Pa. 

Gbeen, E. H. R., Tex. Mid. R. R., Terrell, Tex. 

MclNTYBE, James, Miami, Fla. 

MoBBiLL, H. P., C. & N. W. Ry., Madison, Wis. 

VANDEOkorr, C. W., C. & O. Ry., Ronceverte, W. Va. 

Walden, W. D., C. & N. W. Ry., Clinton, la. 

Wise, E. F., 111. Cent. R. R., T^aterloo, la. 



DECEASED MEMBERS. 

m 

Bbady, James C, R. I. & P. Ry., Davenport, la. 

DeMabs, James, Wheeling & L. Erie R. R., Norwalk, Ohio. 

DuNLAP, H., Wabash R. R., Andrews, Ind. 

FuLuat, C. E., T. H. & I. R. R., Terre Haute, Ind. 

Gbaham, T. B., Nor. Pac. Ry., Little Falls, Minn. 

Hall, H. M., O. & M. Ry., Olney, 111. 

Hinman, G. W., Louisville & Nashville R. R., Evansville, Ind. 

HuMPHBEYs, Thomas, So. PaOi Co., Bakersfield, Cal. 

Isadell, L. S., O. & M. R. R., Lawrenceburg, Ind. 

Keen, Wm. H., N. Y., N. H. & H. R. R., Hartford, Conn. 

Lovett, J. W., Southern Ry., Atlanta, Ga. 
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Mabkley, Abel S., Pittsburg & Western Ry. Co., Allegheny, Pa. 

Mc€k>BMAOS, J. W., C, St. P., M. & O. Ry., Altoona, Wis. 

MoGeheb, G. W., Mobile & Ohio R. R., Okolona, Miss. 

MuuNEB, S. S., B. & O. S. W. Ry., Washington, Ind. 

MrrcHEU^ J. B., C, C, C. & St. L. Ry., Indianapolis, Ind. 

Mitchell, W. B., N. Y., P. & O. R. R., Gallon, Ohio. 

MOBGAN, T. H., Gulf, Col. & S. F. Ry., Cleburne, Tex. 

Peck, R. M., Missouri Pac. & St. L., I. M. & S. Ry., Pacific, Mo. 

Reid, Gboboe M., L. S. & M. S. Ry., Cleveland, Ohio. 

ScHWABTZ, John C, C, St. P., M. & O. Ry., Emerson, Neb. 

Spaffobd, L. K., K. City, Fort Scott & Memphis Ry., Kansas City, 
Mo. 

Spangleb, J. A., B. &, O. Ry., Washington, Pa. 

Taylob, J. W., Terminal R. R. Association of St. Louis, St. Louis, 
Mo. 

Thompson, N. W., P., F. W. ft C. Ry., Ft. Wayne, Ind. 
Tozzeb, William S., C. ft O. R. R., Cincinnati, Ohio. 
Tbautman, J. J., S. C. R. R., Edgefield, S. C. 
Wallace, J. E., Wabash R. R., Springfield, 111. 
WoBDEN, C. G., S. F. Pac. R. R., Winslow, Ariz. 



MEMBERSHIP AND MILEAGE OF RAILWAYS REPRE- 
SENTED IN THE ASSOCIATION OF RAILWAY 
SUPERINTENDENTS OF BRIDGES 
AND BUILDINGS. 



Xame of Boad and Membership. Members. Mileage. 

Arizona ft Colorado R. R. 1 17 

J. W. Reagan, Farmington, N. M. 

A. Q. ft W. Railway of Canada 1 .... 

J. y. Nemmo, Paspebiac, Que. 

Atdhison, Topeka ft Santa F6 Railway 6 5,273 

F. If. Clongh, San Marcial, N. M. 

J. D. Gilbert, Topeka, Kan. 

E. McGann, Wellington, Kan. 

John L. Talbott, Pueblo, Col. 

J. M. Wells, Chill icothe. 111. 

M. R. Williams, Las V^as, N. M. 

Atchison, Topeka ft Santa F6 Railway (Coast 

Lines) 4 1,980 

R. J. Arey, San Bernardino, Cal. 

E. E. Ball, Winslow, Ariz. 

J. F. Parker, San Bernardino, Cal. 

D. A. Shope, Fresno, Cal. 

Atlanta ft West Point Railroad, and Western 

Railway of Alabama 1 225 

O. T. Nelson, Montgomery, Ala. 

Baltimore ft Ohio Railroad, and B. ft O. S. W. 

R. R 9 4,471 

O. W. Andrews, Baltimore, Md. 
W. M. Clark, Youngstown, O. 
William Graham, Baltimore, Md. 
J. E. Greiner, Baltimore, Md. 
W. T. Hopke, Grafton, W. Va. 
J. T. Mcllwain, Akron, O. 
William Renton, Garrett, Ind. 
S. C. Tanner, Cumberland, Md. 

E. C. Zinsmeister, Zanesville, O. 

Bangor ft Aroostook Railroad 3 489 

W. E. Alexander, Houlton, Me. 
M. Burpee, Houlton, Me. 
R. D. Coombs, Houlton, Me. 
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Members. Mileage. 

Bessemer & Lake Erie Railroad 1 216 

H. D. Cleaveland, Greenville, Pa. ' 

Boston & Maine Railroad 15 2,288 

Gyrus P. Austin, Medford, Mass. 

C. C. Battey, Concord, N. H. 

J. P. Ganty, Fitchburg, Mass. 
John Ewart, Boston, Mass. 
Andrew B. Hubbard, Boston, Mass. 
F. J. Leavitt, SanbomvilJe, N. H. 
William A. Lydston, Salem, Mass. 
Albert Mountfort, Nashua, N. H. 

A. A. Page, Boston, Mass. 

S. F. Patterson, Goneord, N. H. 

B. F. Pickering, Sanbornville, N. H. 
Fred G. Rand, Boston, Mass. 

F. A. SherwiUi Springfield, Mass. 
J. P. Snow, Boston, Mass. 

E. C. Spaulding, St. Johnsbury, Vt 

Buffalo, Rochester & Pittsburg Railway 2 658 

D. J. Garson, Du Bols, Pa. 

B. J. Govern, Rochester, N. Y. 

Canada Atlantic Railway. . . . ; 1 468 

George A. Mountain, Ottawa, Ont 

Canadian Pacific Railway 4 9,425 

F. P. Gutelius, Montreal, P. Q. 

C. N. Monsarrat, Montreal, P. Q. 
P. B. Motley, Montreal, P. Q. 
W. F. Tye, Montreal, P. Q. 

Central of Georgia Railway 1 1,913 

H. G. McKee, Macon, Ga. 

Central Railroad of New Jersey 1 646 

A. L. Bowman, Broadway, N. Y. City. 

Central Vermont Railway 4 536 

J. B. Cole, St. Albans, Vt. 

G. F. Flint, St. Albans, Vt. 

H. B. Holmes, New London, Conn. 
G. J. Patterson, Waterbury, Vt 

Chesapeake & Ohio Railway 2 1,682 

J. M. Staten, Richmond, Va. 

G. W. Vandegrift, Ronceverte, W. Va. 
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Members. Mileafir®. 
Chicago & Alton Railway 2 1,004 

W. B. Oaus^, Bloomington, 111. 

H. H. Eggleston, Bloomington, 111. 

Chicago & Eastern Illinois Railroad 2 823 

A. S. Markley, Danville, 111. 
G. A. Wright, Danville, 111. 

Chicago & North Western Railway 34 7,363 

L. J. Anderson, Escanaba, Mich. 

F. L. Burrell, Fremont, Neb. 

Henry Crane (retired), Janesville, Wis. 

William Curtiu, Boone, la. 

W. H. Finley, Chicago, 111. 

H. W. Fletcher (retired), Allegheny, Pa. 

M. J. Flynn, Chicago, 111. 

W. C. Halsey, Eagle Grove, la. 

John Hunqiker, Chicago, 111. 

J. W. Irwin, Chadron, Neb. 

Lee Jutton, Chicago, 111. 

C. F. King, Norfolk, Neb. 

C. A. Lichty, Chicago. 

George Loughnahe, Mason City, la. 

W. T. Main, Chicago, 111. 

C. A. Marcy, Chicago, 111. 
A. W. Merrick, Boone, la. 

H. P. Morrill (retired), Madison, Wis. 
H. Rettinghonse, Boone, la. 
E. F. Reynolds, Antigo, Wis. 
M. Riney, Baraboo, Wis. 
J. S. Robinson, Chicago, 111. 

D. Rounseville, Kaukauna, Wis. 
A. R. Shedd, Chicago, 111. 

I. Fp Stern, Chicago, 111. 

W. Sweeney, Fond du Lac, Wis. 

L. H. Taylor, Chicago, 111. 

W. J. Towne, Chicago, 111. 

H. M. Trippe, Chicago, 111. 

H. A. Walden, Boone, la. 

W. D. Walden (retired), Clinton, la. 

J. B. White, Boone, la. 

A. E. Winter, Escanaba, Mich. 

C. C. Witt, Chicago, 111. 
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Members. Mileage. 
Chicago, Burlington & Quincy R. R., 3 8,874 

B. M. Gilchrist, Centerville, la. 
W. Hurst, St Joseph, Mo. 

J. O. Thome, Beardstown, 111. 

Chicago, Indianapolis & Louisville Railway. ... 1 686 

J. M. Caldwell, Lafayette, Ind. 

Chicago, Lake Shore & Eastern Railway 1 165 

C. Thompson, Chicago, 111. 

Chicago, Milwaukee & St. Paul Railway , 11 7,068 

A. G. Bennett, Minneapolis, Minn. 
H. R. Drum, Chamberlain, S. D. 
T. L. D. Hadwen, Marion, la. 
F. E. King, Milwaukee, Wis. 
N. H. LaFountain, Chicago, 111. 
C. F. Loweth, Chicago, 111. 
William Ross, Milbank, S. D. 
Ered E. Weise, Chicago, 111. 
William E. Wood, Marion, la. 
A. A. Wolf, Milwaukee, Wis. 

A. Yappen, Chicago, 111. 

Chicago, Rock Island & Pacific Railway 4 ' 7,358 

McClellan Bishop, Chickasha, I. T. 

B. R. Floren, Fairbury, Neb. 

F. L. Park, Topeka, Kan. 

J. D. Upp, Colorado Springs, Col. 

Chicago, St. Paul, Minneapolis & Omaha Rail- 
way 3 1,718 

G. Larson, Spooner, Wis. 

W. B. Rogers, Emerson, Neb. 
B. T. Welch, Mankata, Minn. 

Chicago Southern Railway 1 

J. E. Pickens, Watseka, 111. 

Chicago Terminal Transfer Railroad 1 277 

E. N. Layfield, Chicago, 111. 

Cincinnati, Hamilton & Dayton Railway 2 1,038 

J. W. Anderson, Chillicothe, O. 
I. F. White, Dayton, O. 

Cincinnati Northern Railroad 1 236 

J. M. Wilkinson, Van Wert, O. 
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Members. Mileage. 

Colorado & Southern Railway 1 1,272 

W. T. Powell, Denver, Col. 

Colorado Springs & Cripple Creek Dist. Ry 1 105 

B. A. Briggs, Cripple Creek, Col. 

Denver, Enid & Gulf Railroad 1 120 

J. D. Lacy, Bnld, Okla. 

Duluth & Iron Range R. R 1 161 

B. T. Mclvers, Two Harbors, Minn. 

Duluth, Missabe & Northern Railway 1 242 

W. A. McGonagle, Duluth, Minn. • 

Duluth, South Shore & Atlantic Railway 1 581 

W. M. Noon, Marquette, Mich. 

Elgin, Joliet & Eastern Railway 2 221 

A. Montzheimer, Joliet, 111. 
G. F. Powers, Joliet, 111. 

El Paso & Northeastern Co ; 2 " 810 

Bailey J. Mustain, El Paso, Tex. 
Sam Mustain, Alamogordo, N. M. 

Erie Railroad (and Chicago & Erie) 4 2,420 

W. O. Eggleston, Huntington, Ind. 
Fred A. Knapp, Jersey City, N. J. 
Neil McLean, Huntington, Ind. 
W. H. Wilkinson, Elmira, N. Y. 

Florida East Coast Railway 1 628 

E. K. Barrett, St Augustine, Fla. 

Port Smith & Western Railway 1 217 

B. F. Beckman, Ft Smith, Ark. 

Fort Worth & Denver City Railway 1 453 

J. M. Mann, Fort Worth, Tex. 

Frisco Lines 1 6,022 

H. M. Henson, Beaumont, Tex. 

Galveston, parrisburg & San Antonio Railway 

and Texas & New Orleans Railroad 2 1,782 

A. J. Ross, El Paso, Tex. 

C. A. Thanheiser, Houston, Tex. 

Gila Valley, Globe & Northern Railway 1 JL25 

C. C. Mallard, Globe, Ariz. 
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Members. Mileage. 

Grand Rapids & Indiana Railway 1 699 

W. S. McKeel, Grand Rapids, Mich. 

Grand Trunk Railway System 3 4,642 

A. Findley, Montreal, P. Q. 
George A. Mitchell, Toronto, Ont. 
K. J. C. Zinck, Montreal, P. Q. 

Gulf, Colorado & Santa F6 Railway 2 1,434 

B. C. George, Beaumont, Tex. 
K. S. Hull, Beaumont, Tex. 

Halifax & Southwestern Railway 1 369 

L. H. Wheaton, Bridgewater, N. S. 

Illinois Central Railroad 10 4,431 

P. Aagaard, Chicago, 111. 
0. O. Bean, Freeport, 111. 

F. O. Draper, Chicago. 
T. J. FuUem, Chicago, 111. 

R. J. McKee, Carbondale, 111. • 

Samuel P. Munson, Mattoon, 111. 
William Reed, Jr., Carlinville, 111. 

C. E. Thomas, Cent. Sta., Chicago, 111. 
W. C. Waggoner, Princeton, Ky. 
B. F. Wise (retired), Waterloo, la. 

Illinois Southern Railway 1 135 

G. O. liilly, Sparta, 111. 

Intercolonial Railway 8 1,467 

T. C. Burpee, Moncton, N. B. 
John Forbes, Moncton, N. B. 
Hugh Jardine, Moncton, N. B. 
A. B. Killam, Moncton, N. B. 
H. I. McGrath, Moncton, N. B. 
» W. B. McKenzIe, Moncton, N. B. 

Thomas Sefton, Moncton, N. B. 
A. C. Selig, Moncton, N. B. 

International & Great Northern Railway 1 1,159 

H. M. Jack, Palestine, Tex. 

Kansas City, Clinton & Springfield Railway... 1 155 

J. B. Brown, Clinton, Mo. 

Lake Brie & Western Railway 1 719 

J. N. Penwell, Tipton, Ind, ' 
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Members. Mileage. 

Lake Shore & Michigan Southern Railway 8 1,529 

Willard Beahan, Cleveland, O. 
Philip O'Neil, Adrian, Mich. 
R. H. Reid, Cleveland, O. 

Lake Superior & Ishpening Ry., Munising Ry., 

and Marquette & S. E. Ry 2 160 

August Anderson, Marquette, Mich. 
Roscoe C. Young, Marquette, Mich. 

Lehigh & Hudson River Railway 1 96 

J. E. Barrett, Warwick, N. Y. 

Lehigh Valley Railroad 10 1,434 

E. B. Ashby, South Bethlehem, Pa. 
Walter G. Berg, New York City. 
W. E. Harwig, Phillipshurg, N. J. 
R. L. Heflin, Sayre, Pa. 

Peter Hofecker, Sayre, Pa. 
Judson Joslin, Auburn, N. Y. 
David A. Keefe, Athens, Pa. 

F. E. Schall, South Bethlehem, Pa. 
J. Van der Hoek, Buffalo, N. Y. 

E. R. Wenner, Wilkesbarre, Pa. 

Liberty-White Railroad 1 51 

J. T. Burke, McComb, Miss. 

Louisville & Nashville Railroad 3 4,290 

R. O. Elliott, Columbia, Tenn. 
Floyd Ingram, Erin, Tenn. 
A. B. McVay, Evansville, Ind. 

Maine Central Railroad 2 920 

C. S. Osgood, Rumford Falls, Me. 
P. N. Watson, Brunswfck, Me. 

Mexican Central Railway 1 3,156 

Hans Bentele, City of Mexico, Mexico. 

Michigan Central Railroad 5 1,770 

S. D. Bailey, Detroit, Mich. 
Charles Carr, Jackson, Mich. 
Thomas Hall, St. Thomas, Ont. 
Henry, A. Homing, Jackson, Mich. 
J. T. Webster, St. Thomas, Ont. 

Minneapolis & St. Louis Railroad 1 999 

Ed. Gagnon, Minneapolis, Minn. 
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Membe r s . Mileage. 
Minneapolis, St. Paul & Sault Ste. Marie Rail- 
way 2 2,301 

A. Amos, Minneapolis, Minn. 
P. Swenson, Minneapolis, Minn. 

Miss. River ^ Bonne Terre Railway 1 46 

C. H. Fake, Bonne Terre, Mo. 

Missouri, Kansas & Texas Railway 2 3,043 

F. W. Bailey, Denison, Tex. 
'J. 6. Gossett, Denison, Tex. 

Missouri Pacific Railway System 12 6,472 

(Including St. L., I. M. & S.) 

Robert J. Bruce, St. Ixmis, Mo. 
J. A. Costolo, Carondelet, Mo. 

E. Fisher, St. Louis, Mo. 

F. W. Hausgeh, Pacific, Mo. 
U. A. Horn, Osawatomie, Kan. 
T. S. Leake, St. Louis, Mo. 

J. O. Potts, St. Louis, Mo. 
C. A. Sibley, St. Louis, Mo. 
F. B. Scheetz, St. Louis, Mo. 
W. T. Schultz, St. Louis, Mo. 

F. W. Tanner, St. Louis, Mo. 
L. J. Wackerle, St. Louis, Mo. 

Mobile & Ohio Railroad 2 926 

S. Cheatham, Okolona, Miss. 

E. P. Hawkins, Murphyslwro, 111. 

Nashville, Chattanooga & St. Louis Railway.. 1 1,212 

I. O. Walker, Paducah, Ky. 

New Orleans Terminal Co 1 23 

Frank G. Jonah, New Orleans, La. 

New South Wales Government Railways 1 3,138 

James Fraser, Sydney, N. S. W. 

New York Central & Hudson River Railroad. . 9 2,829 

William Kleefeld, Jr., Watertown, N. Y. 

G. J. Klumpp, Rochester, N. Y. 
J. F. Lantry, Weehawken, N. J. 
R. P. Mills, Mott Haven, N. Y. 

Kamper Peabody, Mott Haven, N. Y. City. 
W. A. Pettis, Rochester, N. Y. 
Edward Rykenboer, Rochester, N. Y. 
H. C. Thompson, Weehawken, N. J. 
E. E. Wilson, Mott Haven, N. Y. City, 
ao 
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Members. 
New York, Chicago & St. Louis Railroad 1 

James Rogers, Fort Wayne, Ind. 

New York, New Haven & Hartford Railroad. . . 10 
Grosvenor Aldrich, Readville, Mass. 
J. S. Browne, Providence, R. I. 
Wm. H. Moore, New Haven, Conn. 
H. W. Phillips, South Braintree, Mass. 
L. H. Porter, Franklin, Mass. 
George A. Rodman, Providence, R. I. 
George T. Sampson, Boston, Mass. 
W. B. Schuessler, New Haven, Conn. 
D. W. Sharpe, New London, Conn. 
J. B. Sheldon, Providence, R. I. 

New Zealand Government Railways. 2 

C. H. Biss, Auckland, New Zealand. 
George A. Troup, Wellington, New Zealand. 

Norfolk & Southern Railway 1 

Thomas W. Cothran, Raleigh, N. C. 

• 

Northern Pacific Railway 7 

F. R. Parties, Fargo, N. D. 

James Hartley, Staples, Minn. 

N. F. Helmers, Minneapolis, Minn. 

F. Ingalls, Jamestown, N. D. 

C. S. McCully, Jamestown, N. D. 

R. E. McFarlane, Duluth, Minn. 

J. C. Taylor, Glendive, Mont. 

Oregon Short Line Railroad 1 

A. H. King, Salt Lake City, Utah. 

Pennsylvania Lines West of Pittsburg 5 

S. Geary, Cambridge, O. 

C. M. Large, Jamestown, Pa. 
A. F. Miller, Chicago, 111. 

D. G. Musser, Wellsville, O. 

D. C. Zook, Fort Wayne, Ind. 

Pennsylvania Railroad - 4 

J. A. Blair, Pittsburg, Pa. 
H. R. Leonard, Philadelphia, Pa. 
Robert McKibbon, Pittsburg, Pa. 
C. W. Richey, Pittsburg, Pa. 



Mileage. 
523 



2.057 



2,291 



473 



5,437 



1,396 



2,717 



5,190 
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Members. 

Pere Marquette Railroad 2 

6. B. Hanks, Saginaw, Mich. 

A. McNab, Holland, Mich. 

Philadelphia & Reading Railway 3 

• John Foreman (retired), Pottstown, Pa. 
W. W. Perry, Williamsport, Pa. 

B. G. Storck, Philadelphia, Pa. 

Pittsburg & Lake Erie Railroad 2 

D. L. McKee, McKee's Rocks, Pa. 
G. H. Soles, Pittsburg, Pa. 

Rutland Railroad 1 

J. E. Johnson, Rutland, Vt. 

St. Joseph & Grand Island Railway 1 

O. H. Andrews, St. Joseph, Mo. 

St. Tjouis, Iron Mountain & Southern (see 
Missouri Pacific System). 

St. I^uis Southwestern Railway 1 

J. S. Berry, Tyler, Tex. 

South & Western Railway 1 

William F- Steffens, Johnson City, Tenn. 

Southern Railway '. 5 

James T. Carpenter, Princton, Ind. 
J. S. Lenjond, Charlotte, N. C. 
D. W. Lum, Washington, D. C. 
J. W. l^organ, Columbia, S. C. 
G. W. Welker, Alexandria, Va. 

Southern Pacific Company 10 

T. W. Bratten, West Oakland, Cal. 
Frank V. Carman, West Oakland, Cal. 
R. M. Drake, San Francisco, Cal. 
F. W. Lloyd, Oakland Pier, Cal. 
W. J. Mellor, Algiers, La. 
P. N. Nelson, San Francisco, Cal. 
H. Pollard, San Francisco, Cal. 
George W. Rear, San Francisco, Cal. 
Daniel Robertson, West Oakland, Cal. 
L. D. Smith, Oakland Cal. 



Mileage. 
2,398 



1,477 



191 



416 



313 



1,451 



177 



7,282 



5,971 
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Members. 
Texas & PaciQc Railway 1 

E. Loughery, Marshall, Tex. 

Texas Midland Railroad 1 

E. H. R. Green, Terrell, Tex. . 

Toledo, Peoria & Western Railway 1 

J. H. Markley, Peoria, 111. 

Union Pacific Railroad 4 

J. C. Beye, Kansas City, Mo. 
J. H. Howe, Omaha, Neb. 
J. L. Neff, Omaha, Neb. 
J. Parks, Denver, Col. 

Vandalia Railroad 1 

J. L. McKee, Spencer, Ind. 

Virginian Railway 1 

John I. Banks, Norfolk, Va. 

Wabash Railroad 3 

A. C. Blake, Moberly, Mo. 

A. O. Cunningham, St. Louis, Mo. 
William S. Danes, Peru, Ind. 

Wellington & Manawata Railway (New Zea- 
land) 1 

Arthur Williams, Wellington, New Zealand. 

Western Australia Government Railways 2 

W. J. George, Perth, Western Australia. 

B. S. Hume, Fremantle, Western Australia. 

Wisconsin Central Railway 1 

Henry Bender, Fond du Lac, Wis. 

Miscellaneous 36 

341 



Mileage. 
1,848 



125 

248 

3,033 



821 



446 



2,517 



84 



1,516 



1,022 



• • • • 



182,761 
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SPECIAL INDEX TO REPORTS AND DISCUSSIONS 
ON TECHNICAL SUBJECTS AT THE SEVEN- 
TEENTH ANNUAL CONVENTION. 



REPORT OF COMMITTEES ON INVESTIGATION, 1906-1907. 

COMMITTEES ON SUBJECTS FOB BEFOBT AND DISCUSSION. 

1. Experience in Concrete Bridges, Arches and Subways. 

Committee: W. H. Finley, M. Bishop, W. B. Causey, 

R. C. Sattley. 
No Report or Discussion. 
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F. Miller) 194-195 
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Discussion 213-219 
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< 

No Discussion. 
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Report of Committee (John N. Pen well, Floyd In- 
gram, Geo. W. Rear, G. J. Klumpp) 230-241 
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Rivers 241 

Discussion 241-243 

8. Recent Experience in Protecting Steel Railroad Bridges 

Against the Action of Salt Brine from Refrigerator 
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Report of Committee (R. P. Mills, A. Montzjieimer, 

Walter G. Berg, F. O. Draper, Charles Carr) 244-248 

Written Discussion by J. P. Snow 248-250 

Discussion 248-253 



REPORTS AND DISCUSSIONS ON STANDING SUBJECTS. 

1. Pile and Frame Trestle Bridges. 

Committee: W. E. Smith, J. S. Berry, John C. Beye, 

E. R. Florin. 
No Report. 

Discussion : 96-102 

Sizes of Stringers on N. Y., N. H. & H. R. R 98 

2. Water Supply. 

Report of Committee (C. E. Thomas, J. M. Caldwell, 

B. F. Bond, A, C. Blake) 103-105 

Discussion 105-107 

3. Fire Protection. 

Report of Committee (Wm. C. Carmichael, D. A. 

Shope, A. Shane, S. F. Clapp) 108-109 

Discussion 110-116 



( 
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Report of Committee (W. M. Noon, A. McNab, W. A. 

Fort, F. W. Tanner) 117-133 

Specifications for Fencing, Intercolonial Railway 133-136 

Specifications for Fencing, B. & M. R. R., J. P. Snow 136 
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Report of Committee (J. F. Parker, R. J. Arey, 

James Fraser, J. S. Lemond, R. J. Bruce) 141-143 

Discussion 143-154 

Written Discussion, by A. Liepold 144-146 



DISCUSSION OF SUBJECTS BROUGHT FORWARD FROM 

1905-1906. 

4. Best Method in Watering Stock in Transit 84-88 
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6. Modern Coaling Stations and Cinder Pits. 

No Discussion. 

7. Construction of Bumping Posts for Passenger and 

Freight Cars 92-95 
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ANDERSOTI PATENT CONTROL- 
UNC ALTITUDE VALVE 

Connecud to Tank, Standptpe or 
RcgerYoiTB 
NO WASTE or WATER 

NO FREEZING OE FLOATS 

Tliis Valve maintains a uniform 
stage of wal«r In tables or reservoirs, 
doing away witb the aDDoyance of 
floats or Hxtures tn tanks or re»- 
Brroira. AcceBilble and protected 
from frost. Adapted for Buildlnga 
regardless of belght. 



AnOERSON PATENT FLOAT VALVE 

"Simply bas no eiiual '," The Valve with an absolute 
liuarantee. Angle or Straight Way, Cushioned in 
'•pening and closing. Float Swivels to any angle desired. 
E'er high -- * - "'- -- 



Railroads that 



We Win 
accept the challenge 

to test for merjts 
any Standplpe Valve 
in the United States 



■'WHERE'S ITS EQUAL 

FOR HIGH AND LOW 

PRESSURE r* 

Cusliioneil in Opening 

and Closing 

In a Word It Is a Float 

Held In Suspension 

The Most Economical, Positive 

ana Durable Valve aver 

presented to the 

RAILROAD SERVICE 



"thh V*lve can b« Connected to enrStand fift and direct to City Meini 

Mden-Anderson Valve Speci&ltr Co., riS^Si-^U. Pittsbarg, Pa. 



High Grade 



AMERICAN 

ISTING 
TGINES 

Every Purpose 
HIGH GRADE 

In Every Detail 



Deicriptive Catklofiue 
yours for the ■■kin([ 



■ niDQE ERECTORS- ENGINE 

AMERICAN HOIST AND DERRICK CO. 

ST. PAUL, U. S. A. 

Chia^ New York Bonon New Oileuu 



Hoisting Machinery 



High Grade 



■' drelilGh-GRADE-from-Track Wheel to Boom End 



Qu&rsHles, KoiBwei^ CoeiI!m|( Stemions 

Oroira^e-Peel Bud Clfum-Sh©M WorH. 

Indwamrial PDamfla. Cositlracl Worh 



Amerscan Hoistand I>£RRICk' Company 



Hoisting Machinery 
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Sherwin-Williams Metalastic 

A line of Metal Paints which includes a standard 
product for every requirement in the protection of 
metal surfaces. Each is specially adapted for its 
specific purpose. 

■■■ -l^ An elastic paint for protecting metal 
^H ? surfaces, especially adapted for use where 
^'^^^^^ quick, hard drying is desired. We es- 
pecially recommend it for economy in use and its adaptability 
to meet the needs of difficult shop conditions. Made in 
Black and Brown. 

A line of colored paints made on a 
j^JJJg^ graphite base to meet the demand for 
colors in painting metal surfaces. ^ Con- 
tains as high a percentage of pure graphite as is possible to 
incorporate into a colored paint. Made in Olive Green, 
Dark Green, Red and Gray. 




[M^nalastic 



[M'etalastic 



CTivra. A 959^? pure graphite paint which 
■^ir^i contains no pigment other than absolute- 



ly inert graphite produced in electrical 
furnaces. The best metal paint made for use on bridges, 
structural iron and steel work and other places where the 
requirements are unusually severe. Made only in natural 
graphite color. 

The line also includes Metalastic No. i, made on a char- 
coal base, and Metalastic No. 5, made on a red lead base. 

If you are interested in the preservation of metal surfaces 
write for our 8-37 Booklet, an able treatise on the subject. 

The Sherwin-Williams Co. 

LARGEST PAINT AND VARNISH MAKERS IN THE WORLD 

Factories: Clcvcland. Cmicaoo. Nbwarr. Montwcal. London. Cno. 

Sales Offices and Warehouses in Principal Cities 

Address all inquiries to 601 Canal Road, N. W., Cleueland. 
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Motor Car Inspections 



FAIRBANK8- 

MORSe 

IHotor Car 

Used on the P.B.R. 

bridKes. 



A he ODi3^ ^rfSiy V "^^^^ inspections 

C^fficient, economical. Satisfactory 

It ia being proved every day on many of the 
lai^eet njajdalii the 09unjry, and they use 

rMrb&hk^-Morse Cars 

They are the r«Qult of many years experience in 
thb maanfacture of Gasoline Cars. Built in sev- 
eral sizes for all oooditionft of service. 

Send for Calalog No. 48S M- C- 

FAIRBANKS, MORSE & CO. 

CHICAGO. ILL. 



The Ellis Patent Bumping Posts 



a 
< 



STANDARD PASSENGER POST. 



I 

as 
.3 ^ 



STANDARD FREIGHT POST. 



10 
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The Stanford BumpTnTpost 

Ihe RAILROAD syPPLY COMPANY. CHICAGO 

Tbey claim the rolloving Bpecial BdranUges of tliia pmt orvr oCheiB now on the market : 



POSITION 

degrees and i 
are set backward a 
angle of 4S degrees, l- 
Ine tbe beet positlc 
poeslble to reBief a bloi 
No other bumpei 



a^ 



ition 



DISTRIBUTION 

or 

BI.OW 

The blowleresiBled, 
or absorbed, at four dtf- 
terenC polnta, each an- 
chor rod and each tim- 
ber sastainlng one 
fourth of the blow 

SLven. Tbis distributes 
le strain with tbe re- 
sult that each part of tbe 
bumper does Its respec- 
tive share of the work. 

FOUNDATION 

IncUned t 

seveml ties. 



supported directly upon the rails, distributing the presanre over 



S through hear}' malleable clips secured b; " U" bolts to tl 
anch'ired at lower end (our feet below the surface of tbe trao 
The anchor rods pasB through two malleable iron cross -brackets upon which rest ti 
rdinary ties. 

As an addlUimal element of strength, tw 
le anchor ties and are set under (he base e 

Anchor rods are not threaded but ends are upset glTlng full strength of tbe 2t-lnob rod. 
t their upper end a divided wather is used, luid at their lower end a divided bracket which 
Cs under the heads of antAor Tods. The divided washers are bolted together and And 
leir bearing on cross-plate. The divided brackets are also bolted together and the anchor 



upper gauge agains 



A wrought iron tie rod secures tbe rails to tbeir proper gauge against the outward 
thrust of the timbers. 

ADVANTAGES' 

Is applicable to standard gauge railroad track without special preparation or cutting of 
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Strobel Steel Construction Co 

17444 Monadnock Block, CHICAGO 

CONTRACTING ENGINEERS 



•uiLDCRS or 



BRIDGES, VIADUCTS AND STRUCTURAL IRON WORK 

Improved Locomotive Turntables, and Movable Bridges 

George McQuesten £? Co. 

SOUTHERN PINE, OAK LUMBER and 
TIMBER, HACKMATACK KNEES 

28 Kilby Street, Boston, Mass. 

Docks, Yard and Mitl at 170 Border Street East Boston, Mass. 

THE HEAD & DOWST CO. 

Contractors and Builders 

Manufacturers of and Wholesale Dealers in 

BRICK and LUMBER 

°®%°p"pJS^5.r.i.^"*'- Manchester, M. H. 



The Patterson-Sargent Company 

CLEVELAND. OHIO 

Ckieatfo. 111. New York 

Invite correspondence relatlTe to their 

"/fobrac Paints" 

For Iron and Steel Constniction 



They are a perfect preventive of oorrosion, the best preservative known, 
and are more economical than Mineral Paint. 



Samples and full information furnished when desired 




Reinforcement for Concrete Roofs- 
Erected on four-foot spans and plas- 
tered without centering. 

'n 



A Fireproof 

EVERLASTING ROOF 

at the Cost of Wood 

Also used for reinforcing solid 

concrete walls. 

Cheaper than brick. 

Cement Siding is the ideal con- 
struction for railway bnildingB, 
because it is fireproof, artistic, per- 
manent, and requires no paint. 

HERRINGBONE 
EXPANDED STEEL LATH 

is the standard metal lath for this 
■B B" HERRINGBONE Construction. 

COLD TWISTED LUG BAR 

is tb.e bar of Tnp.TiTri 
for reinforcing concrete in fonn- 

dations and bridges. ^^ TWISTED LUG BAR . 

We Have the Bars In Stock and Can Deliver 




For every requirement of Rein- '^°''^ ""•* ^''""'^ ^ equipped w 
forced Concrete Work, we have ^^^^a^ 

a specially designed material. ,^„,.'^^*^J*«2e? 

Send for Samples fSlSK^SHf.'S,*;:!,'.'! 

The General Fireproofing Co. 

YOUNGSTOWN, OHIO 



U.S.Win(lEngine&PunipCo. 

22 Water Street 

BATAVIA. ILLINOIS 

ENGINEERS and 
CONTRACTORS 



Railway Water Service 

Railroad Water Columns 

Tanks with Heavy Hoops 

Tank Fixtures and Valves 

Steel and W^ood Tank Structures 

Pumpin(! Machinery of All Kinds 

Semaphores and S'witch Stands 
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mHlLOSOPHY. %ve tf e told B litcr- 
IH aDy the love oi and search of vritdom: 
b actual usage the knowledge of phenomeDa, 
as explained by and resolved into causes 
and reasons. We therefore consider ** Phil- 
esophy of I^otective Paint** a vary proper 
tide for this pampUeL 
5»-.--^-«lUi'^'-*SU M^'^irred itv 




Get the Whole Story 



q The ''Philosophy of Protective Paint" 
is a thoroughly practical treatise. 

fl It was written by the superintendent 
of a large paint works, who has had years of 
experience in making and testing paint. 

^ It analyzes the paint problem, treats 
of the pigment and vehicle, and gives informa- 
tion of real value. 

fl Get the "whole story" — write for a 
free copy of "Philosophy of Protective Paint." 

Joseph Dixon Crucible Co. 

JERSEY CITY, N. J., U. S. A. 



^UPA 



lif.^ci^^' Jacks 



ALL 
EAR 
RIOGE 

GAPAOTIES up to 75 TONS. 



^ There is a dated and signed test tag attached to these 
jacks. It means safety for you and your men and costs 
noihiDg extra. These fine jacks are unequaled. If you 
are not acquainted with them send for our explanatory 
jack catalogue. 

^We make also high grade Bridge Gang Cars, Croseing 
Gatos, Girder Drills and many other suppliea. 
^Let us hear from you. 

THE BUDA FOUNDRY & MFG. CO. 

CHICAGO. NEW YORK. ST. LOUIS. 



Bates & Rogers Construction Co. 

Civil Engineers 
and Contractors 



Specialties : 

Foundations, Concrete and Stone Masonry for 

Railroads 

EUiworth Building, 355 Dearborn Street 
CHICAGO. ILL. 



XVI 



INDUSTRIAL WORKS 




Bay City 
Michigan 



Railroad Wrecking Cranes, 

Pile Drivers, Transfer Tables, 
Locomotive Cranes for Yard and Coaling Service. 



Gress Manufacturing Company 

Hfton, Ga., Jacksonville, Tla., Hattiesbur^, Miss., 
MANUrACTURCRS OF 



Lon^ Leaf Yellow Pine, 

For RAILWAY BRIDGES. 

ANNUAL SHIPMENTS 100 MILLION FEET. 



ROUGH ma 

DRESSED 




NE WELL'S 

PIPE WRENCH 



Newell Pipe Wrench. Pat. December, 1895. ' 

SOLD BY 



L. J. ANDERSON. 618 So. Fannie St.» Escanaba, Mich 

iNo. 0. 12 in. long, for 4 to | in. pipe, - - . Price, fS-CO 
No. 1. 20 " " " I to lA " - - - - " 4.00 

No. 3. 36 " " ♦' I to 4 " - - - - " 8.00 

TO RAILROADS, 40 PER CENT. OFF. 



Tw«»ty Yean the Acknowledfed Stuidard 

DICKINSON SMOKE JACKS 

Fire. Weather and Acid Proof Materials 

EVERY TYPE 
astd SIZE 



Write for Drawingg 
and Prices 



PAUL DICKINSON 

Incorporated 

1403 Security Bid;. 
CHICAGO 



Superior Graphite Paint 

For BRIDGES mi OTHER 
METAL STRUCTURES..... 

Also Standard Station Colors of Highest Qo&lity 



■ MADE ONLY kY ■. 



DETROIT GRAPHITE CO. 

New York BirfMo 

Borton DETROIT. MICH. Cleveland 

Oikxga St LouU 

AtUnte KuuM Ci^ 



METAL TANKS 



Oar metal tanks can be cleaned 
of sediment without intemiptlng 
service. 

Will outlast a number of wood 
tanks at less expense for main- 
tenance. 

Never leak. 



Chicago Bridge & Iron Works 

105th and Throop CHICAGO, ILL. 



^^e have act a Standard for 

Air Tools and Compressors 

DOES YOUR EQUIPMENT MEASURE UP TO IT? 

Write us fof Booklet about 

Boyer and Keller Hammers 

Little Giant, Boyer and Keller Drills, and 

Franklin Air Compressors 

Manufactured by 

Chicago Pneumatic Tool Co. 

Fiiher Bldf.. Chicago 95 Liberty Street. New York 
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American Bridge 

Company 

of New York 



Designers 
and] Builders 

of All ClASsey* (2f 

MetdJlic 
Structure./* 



Anntica Capacity of Plants 750.000 Tom 
Contracting OfHcei in 26 Cities in the United States 

General Offices: 

42 Broadway, N£W YORK 



O.S.C.Co.'j 










5 

1 


MEXICAN 










GRAPHITE 










PAINT 












Prevents work trf 












Bust Devils and 












saves monev. 












Made in onr own 












factory from 












pure. gritlesB 












Kraphite , air- 
fioatedbyour 












own Bpecia pro- 












oess to an impal- 












pably fine powder. We mm 


onr Graphite in oor ow 


n Hexioan 


mines. 


Unaffected by gases, steam. 


smoke 


watfr, heat, cold 


M-any 




climatic coDdition. Covers m 


ore surface, lasts longer and 






GIVES BETTER 


PROTECTION 








to stoel oonstraotion, bridges 


all metal surfaces and 


wood, 


at less coet 1 


than any other paint. 












Recammended 113 eneineeis and 1 




vigDBl 






AsS for snaljraiB Md booklet P I. 








THE UNITED STATES 


GRAPHITE COMPANY 




•AQIN 








_ 





BtCaUltlud 1876 

NATIONAL PAINT WORKS 

EQiot V Che««mui 

WILLIAMSPORT, PA. 

Railroad and Technical Paints, Specialists 

in Paints for Metal Surfaces 

MAIN SALES OFFICE. 100 WILLIAM STREET. MEW YORK 



Coaling Stations for Coaling locomotives 



We wish lo call special 
SUiUon wbJcli we liavp mrpi 
or SG tons and tbe 
with automBth 
provided whlci 

~ i1 IB broucbt iDto the CobUiie Button and dumoed Int. ._ __ 

i&llng BUt! 



with automattc reglBterlne Rcale di&L There in a iBitgB amount of Htora^ spaccn 
'-<— • •■■'-ich is convenient (or handling the oaal to the Pocket* by the use of'. 

The coal 1b brought into the Coaling Button and dumped Into the storage bin 
... mtoftePocketB. as desired. The coat of malnUlDiDg thia Co&ltng BUtTon U 
reduced (o > miuimuni.asls also the cost of handling the coal. 

Write to UB and we will he glad to niBll jou detail plans, atao our new Co« 
Chute catalog. 

WILUAHS, WHITE 8 COMPANY, MoUne, III., D. S. A. 



Highway Bridges and Viaducts 

Water Towers Signal Bridges 

Structural Iron Work 



Track Tank Troughs 

Six Miles Furnished (or L. 6. & H. S. Ry. 

Concrete-Steel Cold Stor&ge Bins 

Special Steel Work 

THE VAN DORN 
IRON WORKS CO. 

CLEVELAND. OHIO 
Stairs Railings Flag Poles 



A StANHARD PORTIiANO 

FOR Untversai, Use 

PRESENT PLANTS 



DAILV OUTPUT 

CHICAGO 



AT 
G.500 BARREXS 



INCREASING 

TO AND 

17.000 RARRELS PITTSBURG 



Untver-sal Portland Cement Co. 

CHXCLA.GO PITTSBimO 



MISSOURI VAllEY BRIDGE AND IRON COMPANY 

LEAVENWORTH. KANSAS 

Humfactarers and Builders o( 

Wrought Iron, Steel. Howe Truss and Combination Bridges, Turn-Tables. 

Draw Spans, Roof Trusses. Pneumatic Piers, and 

Sub- Structures. Foundations, etc. 



Do Your Yard Hydrants Freeze Up? 

USE THE . 

Volkhardt S. & W. Swing Joints 

AND THEY CANT. 


THE VOLKHARDT COMPANY 


STAPLETON, N. Y. 

Stud for Circuit. 
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A ROOF WITHOUT A JOINT 

Sparham Cement Roofing 



Permanent and absolutely Ffre-proof> 
andf where Durability is consideredt 
the Cheapest Roof in the Market* 



Has been in use more than thirty years. 

The principal ingredients are Soapstone, Mica and Plumbago, made into a mor- 
tar and applied with a trowel. 

It is very light, i^eighs only 3i lbs. to the square foot. Can be used over worn- 
out tin or gravel roofs at a pitch up to eight inches to the foot. 



SPARHAM CEMENT ROOHNG CO., 

53 Sute Streets BOSTON, MASS. 



SHERBURNE & COMPANY 



53 Oliver Street 



BOSTON, MASSACHUSETTS 



RAILROAD SUPPLIES 



The Gibraltar Bumping Post 

Hydraulic Jacks and Machinery 

Roller- Bearing and Ball-Bearing Bridge Jacks 

Gasoline Engines for all power purposes 

Hand Push and Velocipede Cars 



That's one reaion, a good one, why they should bo on all 
railroad buildmga ; soother ie, they're fire-proof, storm-proof and 
Ughtning-proof, easy to put on, and last indefinitely. If you 
need more aigument send for 56-pag6 book — "Rightly Roofed 
Buildings " — free. 

CORTRIGHT 
METAL ROOFING COMPANY 

Phlladefphla Chicago 



WHY PROTECTION BRAND 

AapliaM Ready RooBng Is the Best 

It can tie laid en ibat na nail beada ate exposed, and leaks 
cannot lie caiiaed by the nails drawing out. 

It is already surfaced with Gravel and bas all the adrantages, 
and none of the faulU, of a built-up OraTei Roof. 

It can be easily laid. It needs nd painting. 

It is made from Aspbslt and will outlast Coal Tar RooUngs 

It will lay amootb and will not buckle when properly applied. 

rkf!«<< f*ts (Sole Manufacturers) 

Onng I/O. ,3, w.ter Str»t ■ NEW : 

V. M. WALKUP 
Contractor 

RAILWAY STRUCTURES MY SPECIALTY 



_.. .'ennsylTanta & Northwestern By. 

Chesapeake & Ohio By. Seaboard Air Line By. 

■n..^ tfi.^t^i,^^ T*,. '■'iilewater & Western Ry, 
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For railroad buildings Barrett Specification Roofs are Ideal because— 

»TTHEY LAST twenty and more years without leaks or repairs. 
X They cost less than any other pennanent roof — less in fact than some short-lived 
ready roofings. They cost nothing to maintain— no coating or painting required. 
Coal smoke and steam do them no damage whatever. They will not ignite from 
sparks or cinders. They take the base rate of insurance. 

Barrett Speclflcatlon Roofs embody five plies of tarred felt combined by coal tar 
pitch with a top coat of slag or gravel (commonly called " tar and gravel" roofs). 
A roof laid " according to the Barrett Specification " will invariably give that maxi- 
mum service at minimum cost for which roofs of these materials are favorites. 

Engineers and railroad officials should have the " Barrett Specification " at hand 
to incorporate into their building specifications. 

Sent in handy form, free, on request. Address our nearest office. 

Barrett Manufactoring Company 

New York Philadelphia Cleveland Cincinnati 

Minneapolis Boston Chicago St. Louis 

Allegheny Kansas City New Orleans London. Eng. 




MEDUSA BRAND 

SANDUSKY PORTLAND CEMENT 

^^PfflKtl)^ Unsurpassed in Fineness, Strength and Uniformity. 
^jQuMlW^Qk. Guaranteed to give perfect results if used correctly. 

i^S^HErJ^^^aS^ WORKS : 

/^■P«Bl@^ BAY BRIDGE, OHIO SYRACUSE, IND. 
^gMlill mU^^^ DIXON. ILL. YORK. PA. 


^H^^^^B m 


^m • 




' Production - . - 6,000 Barrels Daily. 1 




.}i-^yj 


w 


Over 100,000 Barrels of Medusa Portland Cement 1 


^us\c\^ 


Wjr used by the U. S. Government in the construction of 1 
^ Breakwater at Cleveland, 0. , I 




also 


i for 
write 


Pamphlet **How to Make Concrete "Waterproof" 1 
for Sample of our Snow White Portland Cement 1 



PHO£NIX PORTLAND CEMENT 

100,000 bbls. used exclusively in construction of Piers and 
Approaches Manhattan Bridge between New York City and 
Brooklyn. 

150,000 bbls. to date used exclusively in constructing Bel- 
mont Tunnel between New York City and Brooklyn. 

50,000 bbls. used exclusively in Piers and Approaches Penn- 
sylvania RailroUd Bridge at Havre de Grace over the 
Susquehanna River. 

WM. G. HARTRANFT CEMENT CO., 

SOLE SELLING AGENT 

Real Estate Trust Bidg., PHILADELPHIA, PA. 




ESTABLISHED 1900 

WORKS. 
NAZARETH, PA. 
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BETTER RAILWAY 
STEEL & CONCRETE 



MARINE TOCKOLITH (patented) 
CEMENT PAINT. 

A priming coat that ^vill not crack, blister or peel off. Is non-porous- 
and unaffected by the action of gases, fumes, brine or "water. It pre-- 
vents and arrests rust, and 'will not saponify. 

TOXEMENT (patent applied for). 

For "Waterproofing concrete against pressure. Invaluable for piers, 
foundations and walls. Sample on application. 

R I W WATER PROOF and 
DAMP PROOF COMPOUNDS. 

We are specialists in waterproofing steel trough, deck, stringer or 
tie bridges. 

R I W No. 49. 

An elastic finishing paint of great covering capacity. Used in con-^ 
junction with priming coat of MARINE TOCKOLITH. 

Write us for 
PRICES, SAMPLES AND PAMPHLETS. 



TOCH BROTHERS, 

Established 1848. 
MANUFACTURERS OF 

TECHNICAL PAINTS AND VARNISHES 

Works: Long Island City. 
Office: 320 Fifth Ave., New York. 
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PARADIGM SKYLIGHTS 

and Fireproof Windows 

"ABSOLUTELY FAULTLESS" 



66 



"Write for particulars regarding the ne'w^ 

Anti-Gaseous" Sl^ylight 



For Train Sheds, Foundries, etc. (Not affected by coal gas). 



ARTHUR E. RENDLE, 

18 West 34th St, New York The Rookery, Chicago 

260 St James' St., Montreal 



Rinald Bros. 
Galvanic 
Primer 
Prevents 
Paint Peel- 
ing from 
Galvanized 
Iron 




BESSEMER PAINT 

tmamm '* Absolutely Rustproof " ^^m 

RindJd Broy^ 

1142-1146 N. Hancock St. 

Phildidelphia 



PORCE- 
LAIN 
ENAMEL 

and 

OUTSIDE 

ENAMEL 



ALPHA 



PORTLAND CEMENT 

The Beoognized Standard American Brand. On the market since 1891. 

Largely nsed by U.S. Grovernment, Railroads and Municipal- 
ities wnere a True Portland of the highest quality is required. 

ANNUAL OUTPUT, 5.000.000 Bbls. 

General Office, EASTON, PA. 



Works, ALPHA. N. J. 

MARTINS CREEK. PA. 



y 
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"VULCANITE'' 

PORTLAND CEMENT 

Guaranteed to meet all the requirements of 
*' Standard Specifications^* adopted by the 
American Society for Testing Materials. 

main Snice. LVRD TITLE 111111116, PjULjIDELPIIfl, PH. 

Sales orriiie, FLHTiKoii leiLDiiie, hew toii, n. t. 

VDLCflRlTE POKTLflP GEIflElir GOPHT. 



GEO. R NICHOLS & BRO., 
Kaiiroad Machinery, 

Transfer Tables, Turntable Tractors, 

Drawbridge Machinery, Qanes, 

Special Machinery. 

1090 Old Colony Building, CHICAGO. 



ESTABLISHED 1893 

COLUMBIAN MAIL CRANE CO. 

Manufacturers of 

THE COLUMBIAN STEEL MAIL CRANE 

which is the best in the world. In use on 170 railroads in the United States, Canada and Cuba. 

We also manufacture Steel Frame Warehouse Trucks, Steel Cattle Guards, Mail Catchers 
and Metal Railroad Crossing Signs. 

We wish to call your special attention to our Steel Cattle Guard, which is absolutely the 
best and strongest guard in the world, at a reasonable cost. 

Write for catalogue and prices. 

Columbian Mail Crane Co., Columbus, Ohio, U. 8. A* 
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Wooden Bridges and 

Shingle Roof^ 

MADE 

FIRE PROOF 

Clapp*s Fire Proof Sblngle Roof Paint not only Prevents Fires from 

ENGINE SPARKS 

But Adds 50 P^f Cent to tlie Ufe of tlie Roofs 

The Best of Railroad References will be furnished on Application. 

THE ClAPP HRE RESISTING PAINT COMPANY, 
Bridgeport, Connecticut. 



TABLES OF SAFE LOADS 

FOR WOODEN BE^A\S AND COLUMNS, 

Showing safe loads, deflections, etc., based on allowable 
working unit stresses, recommended by " Committee on 
Strength of Bridge and Trestle Timbers," of the Associa- 
tion of Railway Superintendents of Bridges and Buildings, 
October, 1895. 

COMPUTED BY 

EDGAR KIDWELL, M. E, Ph. D., and CARLTON F. MOORE, L M. 



The Engineering News Publisliing Company, 



220 Broadway, NEW YORK. 
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THE ROOFING FOR RAILROAD BIDDINGS 

" J-M Asbestos Roofing is especially adaptable for Railroad Buildings. Its high 
fire -resisting properties make it particularly valuable for use where there is danger 
from sparks or flames. It is acid proof and unaffected by changes in atmosphere. 

WRITE NEAREST BRANCH FOR SAMPLES AND PRICES 

H. W. JOHNS-MANVILL£ CO. 




New York 
Milwaukee 
Chicago 
Boston 



Philadelphia 
St. Louis 
Pittsburg 
Cleveland 
Buffalo 



Baltimore 
New Orleans 
ELansas City 
Minneapolis 
San Francisco 



Los Angeles 
Seattle 
Dallas 
London 




Patterson Blocks 

ARE THE BEST 



all sheaves bushed. all hooks made 
from staybolt iron and flattened. 
Write for No. 2 catalog. 



W. W. PATTERSON CO. 



54 WATER street 



PITTSBURG, PA. 




A Natural 

Ore 

Calcined 

at 

high 

temperature 



"MINDURA" 

Large covering capacity 

PAINT PIGMENT 

Absolute rust preventative 

Natural Carbon Paint CompaLny, 

FREEPORT, ILL. 



Pulverized 
to great 
fineness 

Moderate 
Cost 



The Engineering RECORD 



Send for Summary of articles 
printed last year 



Gives special prominence to the Design and Construction of Bridges* 
Buildings and Water Supply Systems. 

Published Every Saturday at 100 W!lllam Street, New York. 
Subscription: $5.00 in the United States, Canada and Mexico; $6.00 elsewbere . Sample copy mailed free. 



